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EXECUTIVE SUMMARY

Chromium mass emission tests were conducted to evaluate removal efficiency of a packed-bed
scrubber. Testing was performed during the week of February 17, 1992 at the Electronic
Chrome and Grinding Company (EG&GC) located in Santa Fe Springs, California. The
objective of this project work was to evaluate performance of the packed-héd scrubber for total

chromium removal under the following conditions:
(Condition A) Plating Tank No. 8 operating without a foam blanket and polypropylene balls
(Condition B) Plating Tank No. 8 operating with a foam blanket and polypropylene balls
Three (3) tests were performed under Condition A and Condition B. Scrubber water samples
and the plating solution samples in Tank No. 8 were collected during each test run.

Upon completion of field activities, samples were shipped to Research Triangle Institute

Laboratory (RTIL), Research Triangle Park, North Carolina for the following analyses:

@  OQutlet samples for hexavalent chromium (Cr-VI) using ion chromatography (IC) with
a post column reactor, and total chromium using Graphite Furnace - Atomic

Absorption Spectroscopy (GFAA).

®  All inlet, scrubber water and plating tank solution samples for total chromium using
Inductively Coupled Plasma emission spectrometry (ICP).

i



The Inductively Coupled Plasma (ICP) and GFAA are compatible techniques and therefore
analytical results obtained can be favorably compared. Total chromium emissions at the inlet
of the packed-bed scrubber averaged 1.66 milligram per dry standard cubic meter (mg/dscm)
for the first set of three runs under Condition A (see above) and averaged 0.0369 mg/dscm for
the second set of three runs under Condition B. Mass emissions at the outlet averaged 0.0595
mg/dscm for the first set of three runs, (Condition A) and 0.0084 mg/dscm for the second set
of three runs-(Condition B). The test conditions and analytical results are summarized in Table

S-1.

The efficiency of the scrubber averaged 95.64% for the first set of three runs and 73.88% for
the second set of three runs. Clearly, the use of foam blanket and polypropylene balls over the
plating solution in Tank No. 8 resulted in a 97.77% decrease in chromium to the scrubber inlet.
The average scrubber outlet emissions were also reduced'by 85.59% compared with average

outlet emissions of the first set of three runs.

ii



TABLE §-1

SUMMARY OF TEST CONDITIONS AND ANALYTICAL RESULTS

e —— —
Teat Sempling Stack Vmy, Qu Total Cr Masa CONCENTRATION EMISSION RATE il
Sample LD, Condition Time Min, Temperature % Moisture % Inckinctic dacf decfn Callectad i
“F ’ ] mg mg/decm gmin/dscf Ib/hr Kgihr
I-1 WOFB/FB 120 73 1.1417 99,6728 111.5784 .| 2903.95 4.5554 1.4416 6.30x 10 1.568 x 10? 7.113 x 10 |
I2 WOFB/FB 120 . 75 1.5100 98.0572 112,7425 2982.58 5.3464 1.6745 732x 10¢ 1.871 x 107 B.485x 10° "
|| I3 WOFB/FB 120 76 1.3055 97.1326 109.6680 2928.86 5.8204 1.8770 8.20x 104 2.059 x 10 9,340 x 10°
" Average N/A 120 74.67 1.3191 98.2674 111.3296 2938.46 5243 1.6644 7.27X 10° 1.833 x 107 8313 x 10°
|| 14 WFH/FB 120 66 . 1.0094 .95.9109 113.170t 3060.89 0.130* 0.0406 1.77x 10°% 4.651 x 107* 2,110 x 10
|| I-5 WFR/FB 120 64 . 0.7930 96.9894 111.9567 2994.40. 0.104* 0.0328 1.43 x 10°% 3519 x 10 1.669 x 10°*
I-6 WFB/FB 120 3 1.2648 96.7196 105.1597 2820.45 0.1114 0.0373 1.63 x 107 3.938x 10 1.786 x 107 |I
Average N/A 126 67.67 1.0224 96.5400 110.095% 2953.58 0.115* 0.0369 1.61 x 10° 4.089 x 10* 1.855x 107
01 WOFBJ'PB 120 68 1.3199 109.9126 51.9620 3208.08 0.0614 0.0798° 0.0542 2.37x 10* .6.517 x 10 2,956 x 10*
0-2 WOFB/FB 120 . i) 1.18.16 96.5318 53.4904 3760.21 0,092 0.0989°¢ 0.0653 2.85 x 104 9.96 x 10 4171 x 107
|| 03 WOFB/PB 120 48 0.5611 94,5008 51.7545 3716.37 0.073¢ 0,0866% 0.0591 2.58 x 10° 8.225x 107 3.731x 10¢
" Average N/A 120 70 1.387% 1003151 51.4023 356158 0.0760" 0.0884° 0.0595 2.60 x 107 7.97% x 104 3.619x 107
04 ‘WFB/FB 120 59 .1.3572 101.4518 47,5841 3182.80 0.0109 0.01430¢ 0.0106 4.64 x 10° 1.265x 10 57%9x10* ||
0-5 ‘WFB/FB 120 61 1.2067 94.6178 50.9027 3650,69 0.00938* 0.01180° 0.0082 3.58x 10° 1.119x 10 5.078 x 10°*
06 WFWED 120 | 74 1.4018 . 98.5758 48,7002 35z 0.00952"- 0.00897% 0.0065 284 x 10* 8.168 x 10° 3. 705 x 107
Avernge NIA 120 64.67 13219 98,2151 49.0623 3395.33 0.0099% 0.0116% 0.0084 léx 10" 1.067 x 10 4.841 x 104
e e ——
NOTES LEGEND
2 ICP analysis resukt 1- Intet .
* IC/PCR mnalysin result O - Outlet
€ GFAA snslysia resalt WFB/FB - With Foam Blanket and Polypropylene Bally

WOFB/PB - Withoul Foam Blanket and Polypropylene Balla
N/A - Not Applicable

*These results appear (o be &n analytical artifact. The mam collected for Cr** should not be greatcr than the mass collected Tor total chrominm. This is due to the fact that the total chromium mass iy comprised of Cr*? and Cr*? masa.



SECTION 1
INTRODUCTION

The goal of the Electronic Chrome and Grinding Company test was to determine if the addition

of a foam blanket and polypropylene balls to the plating bath would result in reduced chromium

- emissions from the outlet of the scrubber.

Testing was conducted during the week of February 17, 1992. Emission samples were collected
using a modification of USEPA Method 13-B. Upon completion of field activities, samples were
shipped to Research Triangle Institute Laboratory (RTIL) in Research Triangle Park, North
Carolina for analysis. Outlet samples were analyzed for hexavalent chromium using ion
chromatography with a post column reactor (CPCR). Outlet samples were also analyzed for
total chromium, using graphite fumace.atomic absorption (GFAA). Inlet samples were analyzed
for total chromium using inductively coupled plasma emission spectrometry (ICP). Scrubber

water samples and plating tank solutions were also analyzed using ICP.

Tl;e primary organizaﬁons involved in the test program were Advanced Systems Technology,
Inc. (AST), Electronic Chrome and Grinding Company (ECGC), Midwest Research Institute

(MRI), and the U.S. EPA, Emission Measurement Branch (EMB).



SECTION I

PROCESS OPERATION

RO D ON
Electronic Chrome and Grinding Company is a medium-size job shop that performs hard
chromium plating of industrial rolls, hydraulic cylinders, and miscellaneoys parts. The shop has

eight hard chromium plating tanks. The facility operates 1 shift/day, 5 days/week, 57

weeks/year.

During this source test program, Tank No. 8 was tested. Tank No. 8 is 2.2 meters (m) (7.3 feet
[ft]) long, 1.1 m (3.5 ft) wide, and 1.8 m (6.0 ft) deep and holds approximately 3,900 liters
(1,030 gallons) of plating solution. The plating solution consists of chromic acid at a .
concentration of 240 grams per liter (g/L) (32 ounces per gallon [oz/gal] of water). Sulfuric
acid, a plating bath catalyst, is also present at a concentration of 2.4 g/L (0.32 oz/gal). The
normal plating bath temperature is 54°C (130°F). The plating tank is typically operated with
a foam blanket and polypropylene balls covering the surface of the Plating solution. The foam
blanket used in the Plating tank is Fumetrol 101, manufactured by Harshaw M&T, Inc. The
polypropylene balls used in the plating tank are 2.54 centimeters (cm) (1-inch [in.]) in diameter.
The tank is equipped with two rectifiers that are rated at 6,000 and 2,000 amperes, .respectively.
However, only the 6,000-ampere rectifier is in active use on the tank . In addition, the tank is
equipped with a heating and cooling system and is a air agitated to maintain uniform bath
temperature and composition. An overhead hoist is used to transfer parts in and out of the

plating tank,




AIR POLLUTION CONTROL

Plating Tank No. 8 is equipped with double-sided draft hoods to capture the chromic acid mist
generated during plating. The ventilation rate on the plating tank is 85 cubic meters per minute
m’/min) (3,000 cubic feet per minute [ft*/min]). The ventilation hoods on the tank are ducted
to a single packed-bed scrubber that was manufactured and installed in 1982 by Tellkamp, Inc.,

in Santa Fe Springs, California.

As the gas stream enters the scrubber, the velocity of the gas stream is reduced, and recirculated
water is sprayed countercurrent to the gas stream through a series of 16 spray nozzles to enlarge
the chromic acid mist droplets prior to the packed-bed. The packed-bed is 1.4 m (4.5 ft) high,
1.1 m (3.7 ft) wide, and 0.9 m (3 ft) deep for a total packing volume of 1.4 m® (50 ft*). The
packing material used in the scrubber is 8.9-centimeter (cm) (3.5-inch [in.]) spherical-type mass
packing made by Lanpac. As the gas stream flows through the packed-bed, the chromic acid
droplets impinge on the packing material and drain to the bottom of the unit. Following the
packed-bed section is a chevron-blade mist eliminator used to remove any reentrained water
carried over from the packed-bed. Recirculated water is drained from the scrubber
approximately once per day_ and utilized in the plating tank as make up for plating solution

evaporation losses.



PROCESS CONDITIONS DURING TESTIN

Three test runs were conducted to measure chromium concentrations at the inlet and outlet of
the scrubber under the following conditions: Condition A - without a foam blanket or
polypropylene balls in the plating tank; and Condition B - with a foam blanket and
polypropylene balls in the plating tank. All six test runs were approximately 2 hours in
duration. Test run No. 6 was interrupted for approximately 5 minutes due to the rectifier
tripping off. All of the test runs were interrupted briefly to change test ports. No other process

interruptions occurred during sampling.

Prior to chromium emissions testing, the scrubber was drained and cleaned with fresh water.
In addition, the ductwork connecting the tank to the scrubber was also washed down prior to
testingl. After cleaning, the scrubber was recharged with fresh water. The first three emission
test runs were then conducted without Ia foam blanket or polypropylene balls in the plating tank.
Following the completion of these test runs, the scrubber and ductwérk were recleaned, and the
scrubber was recharged with fresh water, The next day, the three test runs were conducted with

a foam blanket and polypropylene balls in the plating tank.

Process operating parameters monitored and recorded during each test run included the voltage,
current, and plating bath temperature. During each test run, the same five dummy parts were
plated in the plating tank. Fumetrol 101, manufactured by Harshaw M&T was the foam blanket
used in the tank during the last three test runs. buring these runs, the coverage and thickness
of the foam blanket and polypropylene balls were also monitored. In addition, the scrubber was
visually inspected prior to each series of test runs to ensure proper operation during testing. No

malfunctions or deficiencies were found during these inspections. Process data sheets



documenting the process and control device operating parameters during mass emission testing
are presented in Appendix E. A technical information brochure on the use of Fumetrol 101 is
also included in Appendix E. Data on the average operating parameters recorded during the
mass emission test runs are presented in Table 2-1. The total amount of current supplied to the
tank during each test run is calculated in terms of ampere-hours and include in Appendix E. A

tabular summary of the total current values is presented in Table 2-2.

Composite samples were taken from the plating tank and the scrubber recirculation sump to
determine the chromic acid concentration during each mass emission test run. The chromic acid

concentration of the composite sample is reported in Section III of this report.



TABLE 2-1.

AVERAGE OPERATING PARAMETERS

MONITORED DURING EACH MASS EMISSION

TEST RUN FOR PLATING TANK NO. 8

_ WITHOUT FOAM BLANKET .
Run No. Operating | Operating Operating “
voltage, volts current, amperes temp., °F
1 6.3 4,800 133
2 6.1 5,100 137
3 5.8 5,100 138
Average 6.1 5,000 136
[ — > SR e
‘ WITH FOAM BLANKET
” Run No. Operating Operating Operating
_ voltage, volts current, amperes temp., °F
4 5.5 5,000 136
| 5 5.4 5,100
146
6 5.5 5,100 140
5.5 5,066




TABLE 2-2.

TOTAL AMPERE-HOURS SUPPLIED TO
PLATING TANK NO. 8 DURING MASS
EMISSION TEST RUNS

) Total Current, Ampere-Hours"

Run No. Inlet Outlet
1 9,600 9,600

2 10,200 10,200

3 10,200 10,200

4 10,100 10,100

5 10,200 10,200

L 6 10,100 1000 |

*Total current (ampere-hours) is calculated by: (1) multiplying the current (amperes) by the
actual time of testing (hours) at that particular current and (2) totaling the ampere-hour values
for each time interval of the entire test run. The total ampere-hours calculated will not equal
the ampere-hours from the ampere-hour meter due to the differences between the sampling time

- and the actual time required to complete the test. The sampling time and the time required to

perform the test are different due to down time for port changes and other process interruptions.
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SECTION III
SUMMARY AND DISCUSSION OF RESULTS

Simultaneous sample collections at the inlet and at the outlet of the scrubber under normal
operating conditions of the plating process and control system were conducted at ECGC. Six
(6) tests were conducted at each sampling site. A sampling time of approxiﬁ)ately two hours
was employed on each run to ensure collection of adequate quantities of chromium sample at

each site,

In addition to the chromium emission samples, grab samples of the operating plaﬁng bath and
scrubber water were collected during each sampling run. All samples were later analyzed off-
site for total chromium. Graphite furnace atomic absorption spectrometry w#s used to analyze
for total chromium on the outlet samples. Inductively coupled plasma emission spectrometry
was used to analyze inlet samples, scrubber water samples and tank samples. Outlet samples
were also analyzed for hexavalent chromium using ion chromatography with a post column

reactor.

Emission concentrations at the inlet averaged 1.66 milligrams (mg) per dry standard cubic meter
(dscm) for the first sét of three runs and averaged 0.0369 mg/dscm for the second set of three
runs. Emission concentrations at the outlet averaged 0.0595 mg/dscm for the first set of three
runs, and 0.0084 mg/dscm for the second set of three runs. The efficiency, using mass emission
rates expressed as Ib/hr, of the control devi_ce averaged 95.6 percent for the first set of three

runs and 73.9 percent for the second set of three runs.



The addition of polypropylene balls combined with a foam blanket reduced average emissions
from the plating tank by 97.8 percent. This meant that less chromic acid entered the inlet side
of the scrubber. The average outlet emissions were also reduced by 86.5 percent when

compared with the average outiet emissions of the first set of runs.

The chromium removal efficiencies of the two sets of runs are misleading. The first set of runs
had the higher average removal efficiency and also the higher average emission rate at the outlet.
The second set of runs had the lower average efficiency rate and also had the lower average
emission rate at the outlet. The concentration of total chromium at the inlet of the scrubber

decreased significantly (97.8%) due to the use of the foam blanket and polypropylene balls.

Summary of Stack Gas Conditions

Stack gas conditions at each sampling location are presented in Table 3-1. Volumetric flow rates
at each location showed some variations between runs. At the inlet, the velocity averaged 46.5
feet per second (fps), with an average temperature of 71°F and an average moisture content of

1.17%.

At the outlet, the velocity averaged 20.08 fps, with average temperatures of 67°F and an average

moisture content of 1.35%.

The stack gases at all sampling locations were essentially ambient air and, therefore were
assigned a dry molecular weight of 28.95 Ib/Ib mole. Variations of isokinetic sampling rates

were within allowable limits on all sampling runs.



Calculation of Emission Results

The dry standard cubic feet sample volumes (V,, _) from the dry gas meters and the sample
mass collected (micrograms) were used to determine concentrations (mg/dscm and grain/dscf).
The stack dry volumetric flow rates (Q,,) and concentrations were used to calculate mass

emission rates (Ib/hr and kg/hr).

Summary of Scrubber Removal Efficiencies

Chromium removal efficiencies for the scrubber system were determined by simultaneously
sampling the inlet and the outlet of the scrubber. The mass emission rates were used to calculate

removal efficiencies. Removal efficiency is represented by the equation:

Where
RE = % Removal Efficiency
| C; = Mass emission rate at the scrubber inlet, Ib/hr

C, = Mass emission rate at the scrubber outlet, 1b/hr

Mass emission rates are presented in Tables 3-2. and 3-3. The resultant removal efficiencies
are reported in Table 3-4. A summary of the emissions from the scrubber, expressed as
nlilligrams/arnpere-hours, is presented in Table 3-5. Both ICP and GFAA are reported to be
compatible techniques and therefore analytical results obtained from either can be used to make

scrubber efficiency calculations.

10



Plating Tank Solution and Scrubber Rinse

During each sampling run, a grab sample of the plating solution was obtained from plating Tank
No. 8. A sample of rinse water was obtained from the scrubber. In addition, during the runs,
scrubber water samples were obtained at the beginning, middle, and end of the sampling period.

The scrubber water and plating tank solution sample results are shown in Table 3-6.

11
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TABLE 3-1.
SUMMARY OF STACK GAS CONDITIONS

— INLET —
Stack Flow Rate %
Run No. Velocity Temp. : Moisture Isokinetic
fps* °F acfm* dacfm® % Varistion
1 | 45,9845 73 2,949 .48 2,903.95 1.1417 | 99.5'}25 ||
'l 2 47.4476 5 3,043.33 2,982.58 1.5100 98.0572 "
|| k) 46.6692 76 2,993.40 2,928.86 1.3055 97.1326
4 47.8253 66 3,067.56 3,060.89 1.0094 95.9109
5 46.6225 64 2,990.41 2,994.40 0.7930 .96.9894
6 44.6702 73 2,865.19 2,820.45 1.2648 96.7196
Average 46.5365 7 | 2,984.9%0 [ 2,9CSSi 1.1707 97.4137
_ OUTLET
Stack Flow Rate I % ”
Run No, Velocity Temp. Moisture Isokinetic
fps* °F acfm® dscfm® % Variation
I 18.5401 68 3,210.72 3,208.08 1.8199 109.9126
2 21.9701 74 3,804.72 3,760.21 1.7816 96.5318 "
3 21.4695 68 3,718.02 3,716.37 0.5611 94 5008 ||
4 18.0805 59 3,131.12 3,182.8¢ 13572 101.4518 "
“ 5 20.8400 61 3,609.01 1,650.69 1.2067 94.6178 ||
6 19.5972 74 3,393.78 3,352.49 1.4018 98.5758 II
Average _.‘-20.0829 67 3471790 3,478.44 1.3547 | 99.2651 I

*Feet per second at stack conditions

*Actual cubic feet per mimute at stack conditions
“Dry standard cubic feet per minute at 68°F and 29.92" Hg

12




TABLE 3-2
TOTAL CHROMIUM CONCENTRATIONS
AND
. MASS EMISSION RATES AT
INLET USING ICP ANALYSIS
Total Mass Dry Gas Volumetric Emission Emission Mass Mass
Run No. Collected Volume Flow Concentration Concentration Emission Emission

ug dscf Rate Grain/dscf mg/dsecm Rate Rate

dscfm Ib/hr Kg/hr
I* 4,555 111.5784 2,903.95 6.30 x 10 1.4416 1.568 x 107 7.113x 107 ||
2% 5,346 112.7425 2,982.58 7.32 x 10* 1.6745 1.871 x 10? 8.485 x 10° ||
- 3* 5,829 109.6680 2,928.86 8.20 x 10* 1.8770 2.059 x 102 9.340 x 10° ||

111.3296

2,938.463

7.27x 10*

1.8\3 x 102

8.31x 10°

4.651 x 10*

gk 130 113.1701 3,060.89 .77 x ld’ 0.0406 2.110 x 104 "

Sk 104 111.9567 2,994.40 1.43 x 10° 0.0328 3.679 x 10* 1.669 x 10™

6“"': 111 105.1597 2,820.45 1.63 x 10° d.0373 3.938 x 10* 1.786 x 10°*
Average 115 110.0955 2,958.58 1.61x 10* 4.09 x 10 1.85x 10*

* Without Foam Blanket/and Polypropylene Balls

** With Foam Blanket/and Polypropylene Balls

13




TABLE 3-3

TOTAL CHROMIUM CONCENTRATIONS AND MASS EMISSION RATES AT
OUTLET USING GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS

VYolume

Total Mass Dry Gas Flow Emission Emission Mass Emnission Mass Emission
Run No. Collected Volume Rate Concentration Concentration Rate Rate
ne dscf dscfim Grain/dscf mg/dscm Ib/hr Kg/hr
" 1* 79.80 51.9620 3,208.08 2.37 x 10° 0.0542 6.517 x 107 2.956 x 10
: |L 2" 98.90 53.4904 3,760.21 2.85 x 10° 0.0653 9.196 x 10* 4.171 x 10*
|L 3+ 86.60 51.7545 3,716.37 2.58 x 10° 0.0591 8.225x 104 3.731 x 10

88.43 52.4023 3561.55

2.60 x 10°

0.0595 7.98 x 10* 362x10?

47.5841 3,182.80 4.64 x 10° 0.0106 1.265 x 10 5.739 x 10°

50.9027 3,650.69 . 3.58x10° 0.0082 | 1.119 x 10¢ 5.078 x 109

48.7002 . 3,352.49 2.84 x 10° 0.0065 8.168 x 107 3.705 x 10°
49.0623 3,395.33 .69 x 10°¢

1.07 x 10* 484 x 10°

* Without Foam Blanket/and Polypropylene Balls
** With Foam Blanket/and Polypropylene Balls
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TABLE 3-4
SUMMARY OF SCRUBBER REMOVAL EFFICIENCIES

Total Cr - ICP Analysis for Inlet - GFAA for Outlet

Mass Emission Rate Removal Efficiency
Ib/hr %

1.568 x 10
6.517 x 107

1.871 x 10?
9.196 x 10

2.059 x 102
8.225 x 10*

Inlet 4.651 x 10
Qutlet 1.265 x 10 72.80
Run No. §
Inlet 3.679 x 10
Outlet 1.119 x 104 69.58
WFB/PB Run No. 6
Inlet 3.938 x 10¢
Qutlet B.168 x 107 79.26
Average 73.88

LEGEND
WOFB/PB - Without Foam Blanket and Polypropylene Balls
- WFB/PB - With Foam Blanket and Polypropylene Balls

15



TABLE 3-5

SUMMARY OF THE SCRUBBER EMISSIONS
EXPRESSED AS MILLIGRAMS/AMPERE-HOUR

RUN TEST _ OUTLET
NUMBER CONDITION (mg/amp-hr)

1 WOFB/PB 8.312 x 10
2 WOFB/PB 9.696 x 10
3 WOFB/PB 8.49 x 10°
4 WEFB/PB 1.415 x 109
5 WFB/PB 1.156 x 10°
6 | 8.88 x 107

WFB/PB

'LEGEND

WOFB/PB - Without foam blanket and polypropylene balls
WFB/PB - With foam blanket and polypropylene balls

16



TABLE 3-6

TOTAL CHROMIUM QUANTIFIED IN SCRUBBER WATER
AND PLATING TANK SOLUTION SAMPLES USING ICP

SAMPLE TOTAL CHROMIUM
Scrub Water Run 1 - 100.00
Scrub Water Run 2 124.00
Scrub Water Run 3 133.00
| Scrub Water Run 4 _ 49.50
Scrub Water Run 5 46.00
Scrub Water Run 6 51.30
Average : 83.97
,’ Tank Run 1 132 10°
Tank Run 2 1.18 x 10°
’ﬁ Tank Run 3 1.20 x 10°*
Tank Run 4 1.17 x 10
,L Tank Run 5 9.50x 10°
Tank Run 6 | 1.17 x 10¢
Average - 1.165x 10*

o .
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SECTION IV

SAMPLING LOCATIONS

The location and number of traverse points to be sampled were determined using EPA
Reference Method 1 "Sample and Velocity Traverses for Stationary Sources.” These
representative measurement sites were determined for both the inlet and the outlet sampling
ducts. The inlet measurement site was on a horizontal duct which was circular with a diameter
of 14 inches. The sample site was located just before the scrubber approximately 10 feet from
the downstream disturbance and 5 feet from the upstream disturbance. It was determined and
calculated using Method 1, that there would be eight traverse points sampled; four points along
the vertical and horizontal diameters. Since the test runs was two hours long, a six point
traverse was chosen to simplify time keeping for recording the data. Figure 4-1 shows stack
dimensions. Figure 4-2 shows the locations of inlet traverse points. Figure 4-3 shows the inlet
measurement site.

The outlet measurement site was located approximately 2 feet from the upstream disturbance and
approximately 4 feet from the downstream disturbance. The outlet from the scrubber was a
horizontal, plywood duct measuring 23.75 inches high and 17.5 inches wide. Four port holes
were cut into the side of the duct and six points were sampled at each port according to EPA
Method 1 criteria. Figure 4-4 shows the outlet dimensions and sampling ports. Figure 4-5
shows the locations of outlet traverse points.

The absence of cyclonic ﬂow was verified prior to sampling using EPA Reference Method 1.
Liquid samples were collected from the plating tank during each of the six runs. Samples were
also collected from the scrubber solution tank. A composite sample of the scrubber water was
taken at the beginning, middle, and end of each run. There were twelve samples taken in total
(six plating tank samples/six scrubber water samples). The samples were labeled, sealed and

then sent to RTIL for analysis.
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FIGURE 4-2 INLET TRAVERSE POINT LOCATIONS
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Q175 INDD

STACK OUTLET

SCRUBBER

12 PT. AT EACH PORT
TOP SAMPLE PORT B

0
O A

> 6FT <5 10FT
SIDE SAMPLE PORT A

NOTE: THE INLET MEASUREMENT SITE WAS APPROX. 5FT. FROM THE UPSTREAM
DISTURBANCE AND APPROX.10FT. FROM THE DOWNSRTEAM DISTRUBANCE.

FIGURE 4-3 INLET MEASUREMENT SITE
(DRAWING IS NOT TO SCALE)
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STACK OUTLET
D oFr. <> 4FT <

v — SAMPLE PORTS SCRUBBER
. O A
2 OB gprs,ar STACK INLET
2 |D17sIN < O -C EACHPORT '
g oD L
FA /

NOTE: 1) THE OUTLET WAS CONSTRUCTED OF WOOD,
2) THE OUTLET MEASUREMENT SITE WAS APPROX. 2 FT. FROM THE
UPSTREAM DISTURBANCE AND APPROX. 4 FT. FROM THE
DOWNSTREAM DISTURBANCE.

FIGURE 4-4 OUTLET DIMENSIONS AND SAMPLING PORTS
(DRAWING IS NOT TO SCALE)
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SECTION V
SAMPLING AND ANALYTICAL PROCEDURES

EPA Reference Methods 1, 2, 4 and a Modification of 13-B were used during this test. These
" methods can be found in 40 CFR, Parts 53-60. Method 1 was used to determine sample and
velocity traverses for stationary sources. Method 2 was used for the determination of stack gas
velocity and volumetric flow rate using a type "S" pitot tube. Method 4 was used to determine
the moisture content in stack gases. The Modified U.S. EPA Method 13-B sample train was
used to collect chromium emission samples. The sample train consisted of a glass button-hook
nozzle, an unheated Pyrex glass-lined probe, and a series of four impingers. The first, third and
fourth are modified Greenburg-Smith impingers.  The second impinger was a standard

Greenburg-Smith impinger.

The first and second impinger each contained 100 m! of 0.1N NaOH. The third impinger was
empty and the fourth impinger contained approximately 200 grams of silica gel. The remainder
of the sampling system consisted of a vacuum pump, dry gas meter, calibrated orifice and
related temperature and pressure indicating apparatus, which was used to determine dry gas
sample volume, stack gas temperature, volumetric flow rates and isokinetic sampling rates.

Figure 5-1 shows a schematic of the Modified U.S. EPA Method 13-B sample train,

Runs were conducted at both the inlet and outlet locations. Method 3 (gas composition) was not
used since ambient air is the main constituent in the gas stream. The ambient air was assigned
the dry molecular weight of 28.95 1b/Ib mole. The stack gas velocity was determined during
each sampling run. Since the stack gas was ambient air, an initial moisture estimate of 1% was

used for determining the sampling rate.
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Figure 5-1. Schematic of the Modified U.S. EPA Method 13-B Sampling Train
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ANALYTICAL PROCEDURES

Upon completion of the field activities, the chromium emission test samples were packed in
coolers and submitted to a contract laboratory, RTIL, to be analyzed for total chromium and
hexavalent chromium. Total chromjum analysis was performed on inlet,_ tank and scrubber
solution samples using ICP. Qutlet samples were analyzed for total chromium using GFAA and

hexavalent chromium using ion chromatography with a post column reactor.
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SECTION VI
QUALITY ASSURANCE PROCEDURES

The quality assurance activities for this project were performed to assure the accuracy of data

collected. The procedures used are contained in the "Quality Assurance Handbook for Air
Pollution Measurement Systems," Volume ITI, "Stationary Source Specific Methods. Company-

specific quality assurance activities were also conducted during our testing,

The QA program has two components: 1) field-related component; and 2) contract laboratory
component. A discussion of the field-related QA component focusing on field procedures is
given below. The contract laboratory component will be provided in letter format directly to

the EPA Task Manager, Mr. Frank Clay.

FIELD-RELATED QUALITY ASSURANCE PROCEDURES

Our field related QA procedures include:
© Calibrating meters (pre and post testing)
e Calibrating the triple beam balance
® Leak testing (pre and post run testing)
® Measuring inside diameters of nozzles using a micrometer
® Cleaning and maintaining sample train equipment on a frequent basis
@ Inspecting sample train prior to sampling
® Reviewing and discussing test plan prior to sampling
® Reviewing field data at the end of each work day
® Preparing an accurate and detailed " Chain of Custody"

Discussions of the field blanks, Chain of Custody and sample train components are provided
below. |
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FIELD BLANK QUALITY ASSURANCE PROCEDURES

Reagent blanks of 0.1N NaOH absorbing solutions were prepared in the field using deionized
water and NaOH pellets "sealed” from Fisher Scientific. After mixing the solution, the solution
was transferred to a polyethylene bottle. The 0.1N NaOH was used to wash the sampling train

components after each test run.

CHAIN OF CUSTODY

The samples collected at the test site were labeled, sealed and then placed in a package. The
package was then filled with vermiculite and sealed using Chain of Custody tape. This process
was performed to maintain the integrity of all the samples collected.

RTIL personnel informed AST by phone that all the samples had arrived safely, unsealed and
undamaged. A copy of the Chain of Custody is included in Appendix D.

SAMPLE TRAIN COMPONENTS

The equipment used in the tests including nozzles, pitot tubes, dry gas meters, orifices, and
thermocouples were calibrated in accordance with calibration procedures specified in applicable
EPA Reference Methods prior to, and at the completion of, the test program. The equipment
calibration data are presented in Appendix J.
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TEST PROGRAM PERSONNEL

The following is a list of the field team personnel involved in the completion of this test

program:

Robert E. Turner - Program Manager, AST

Thomas Yaroch - Assistant Project Manager, AST

James Parker - Technician

Jim Dini - Meter Reader

Chuck Hames - Meter Reader

Robin Barker - Midwest Research Institute

The following is a summary of field events:

2/16/92
2/17192

2/18/92

2/19/92

2/20/92

2/21/92

Traveled to Santa Fe Springs, CA
Inventoried equipment; Prepared site

Conducted three, two-hour Measuremeht Runs at Scrubber Inlet and
Outlet; Recovered and stored emission samples

Conducted three, two-hour Measurement Runs at Scrubber Inlet and
Outlet; Recovered and stored emission samples :

Restored site;

- Packed and shipped equipment

Traveled to Atlanta, GA.
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APPENDIX "A"

COMPUTER PRINT OUT OF FIELD DATA
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I;.'...__g'g_-=3=_m====== PLART-  Electronic Chrome and Grinding L ====

‘WITIAL DATA VALUES DATE-  November 22, 1992 CALCULATED VALUES
;‘Il._.:’:.'.-tss==8==== ’ LOCATION-Santa Fe Springs, CA ==
o RUN- Intet 1
F.STACK OR CROSS SECTION | Milligrems/Dry Std. Cubic Meter =  1.4416 |
) OR  0.0000 L 0.0000 W IN. | _ |
| Grains/Dry std. cubic Ft. = 6.30E-04 |
| !
ONT_HALF 4555.0000 ug, | Lbs./Hour = 1.548€-02 Kilograms/Hour = 7.113E-03 |
ALF 0.0000 ug. [ 1
- 4555.0000 ug. | ArcH DSCFM |
| 2949.42 2903.95 |
| I
1C/ PRESSURE Phar Ym METER CORRECTION FACTOR | Vw gas vm std. STACK GAS PRESSURE Ps !
. Hg 0.9850 | 1.2887 CF  111.5784 cF 30.0256 in. HOW !
| I
MET TIME OF TEST Tt | TRUE X M AVE. DELTA P Mud MOL WT. OF STACK GAS |
120 min. | 147 0.6675 in. HOH  2B.9520 |
I I
PITOT COEFFICIENT | M AVE. DELYTA H AVE. SGRT DELTA P |
0.84 | 0.9%00 3.20 n. HOH 18,8442 !
I I
Vu TOTAL H20 COLLECTED | Buscest) AVE. Ts PER CENT ISOKINETIC X1 !
27.36 ml | o0.0100 F 99.6725 |
| ‘ I
Np # OF POINTS | vm TOTAL AVE. Tm Vs STACK GAS VELOCITY |
24 | 114.3230 cF B2 F 45.9845 /s |
I |
N2 | MW HOL. WT, OF STACK GAS MET= 2B.8425 |
78.30 | |
...... -...'.-..-.-...------.-----.----.-.............-.-.......--...-..--......-.....-.--....-..-.I
sEBs=sE=zex !
chEck || |
_n=§-=== I
!
- GAS METER READING |
| sTOP | COMERTS |
cesaceedbraraciannenonann ceeavenea- P carme—a memaemeean ceemeeen I
| 0.0000 | ]
| 0.0000 | |
| 0.0000 ! |
| 0.0000 | |
| 0.0000 | [
|
I
|

e e gy L T T SR Lvsmeemrestnenan TEBssAtAr e e e A . LR LR T P -

A-2



NITIAL DATA VALUES DATE-

RUN~-

OF. STACK OR CROSS SECTION
000 IN. OR  0.0000 L 0.0000 W IN.

HALF 5346.0000 ug.
HALF 0.0000 ug.
5346.0000 ug.

ETRIC.PRESSURE Pbar  Ym NETER CORRECTION FACTOR

0.9850

TIC PRESSURE Pst  MET TIME OF TEST Tt
¥ 120 min.

PITOT COEFFICIENT
0.84

Vi TOTAL HZ20 COLLECTED
36,70 ml

Np # OF POINTS
24
2
21.00 78.30

AK CHECK ||

. GAS METER READING
' ] sTOP

0.0000
0.0000
6.0000
0.0000
0.0000

— — e — —

i.;j,-Illlllll-ll PLANT -

Inlet 2

asmmwsvrmesemasseresmmancrenann e L

[

|
|
!
I
I
!
|
I
|

I
I
!
I
I
!
I
I
|
I
|
I
I
o
}

— — —

Milligrems/Dry Std. Cubic Meter =

Electronic Chrome and Grinding
November 22,1992
LOCATION-Santa Fe Springs, CA

Grains/bry Std. Cubic Ft. =

Lbs./Kour =

AFCH
3043.33

Vi gas
1.7285 cF

TRUE X M
1.5100

Md
0.%900

Bus(est)
0.0100

Vm TOTAL
116.5700 cF

1.87E-02

DSCFM
- 2982.58

Vm Std.
112.7425 CF

AVE. DELTA P

0.7083 in. HOH

AVE. DELTA H
3.40 in. HOR

AVE. Te
S F

AVE. Tm .
87 ¥

MW MOL. WI. OF STACK GAS WETe

-.lq---t--+-----t----‘---...I----.-----+.-I-.---.--.---

CALCULATED VALUES

1.6745

7.326-04

Kilograms/Hour = 8.485E-03

STACK GAS PRESSURE Ps
30.0255 in. HoH

Hud MOL WT. OF STACK GAS
28.9520

AVE. SQRT DELTA P
19.4438

PER CENT ISOKINETIC XI
98.0572

Vs STACK GAS VELOCITY
4T.4476 /s

28.8425

I
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I
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I
|
I
l
I
|
[
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I
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HNITIAL DATA VALUES

-

PLANT-  Electronic Chrome and Grinding

DATE- Hovember 22, 1992
LOCATION-Santa Fe Springs, CA
RUN- Inlet 3

E==sE

CALCULATED VALLES

L T B T

F'STACK OR CROSS SECTION | Milligrems/Dry Std. Cubic Meter = 1.8770
00/IN. OR  0.0000 L 0.0000 W IN. I
co | Grains/ory Std. cubic ft..= 8.20E-04
l
5829.0000 ug. | Lbs./Keur =  2.059g-02 Kilograms/Hour = 9_340E-03
0.0000 ug. ]
5829.0000 ug. - | AFCH DSCFH
| 2993.40 2928.86
_ i
1C PRESSURE Pbar Ym METER CORRECTION FACTOR | Vw ges vm Std. STACK GAS PRESSURE Ps
n. Hg 0.9850 | 1.4507 CF  109.6580 CF 30.0256 in. HOA
!
IC PRESSURE Pst  NET TIME OF YEST Tt | TRUE X W AVE. DELTA P MWd MOL WT. OF STACK GAS
HOH 120 min. I 1.3055 0.6829 in. KOH 28,9520
MOISTURE PITOT COEFFICIENT | ud AVE. DELTA H AVE. SQRT DELTA P
0.84 | 0.9900 3.28 in. HOH  19.1248
|
Vw TOTAL H20 COLLECTED | Bustest) AVE. Ts PER CENT ISOKINETIC XI
30.80 ml | o0.0100 76 F 97.1326
|
Np # OF POINTS | vm TOTAL AVE. Tm Vs STACK GAS VELOCITY
2% | 112.0980 cF Bi F 46,6692 #/s
|
w2 | MW MOL. WT. OF STACK GAS WET= 28.8425
21.00 78.30 ]
ilIEIE==SB
1
-4 -1
' 'GAS METER READING
' | sTop | COMENTS
--‘-'--..-4--...... ..... LLE T T o e 4-------------.-----....-- ------ LT T
| 0.0000 |
| 0.0000 |
| 0.0000 |
| 0.0000 |
| 0.0000 l

e . L
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AITIAL DATA VALUES
L

CROSS

PRESSURE Pbar

l

I
!
!
I
I

crmsmrasfommcsana

PLANT=~
DATE -

LOCATION-

RUK-

SECTION

0.0000 L 0.0000 W IN.

130.0000 ug.
0.0000 ug.
130.0000 up.

Ym METER CORRECTION FACTOR
0.9850

HET TIME OF TEST Tt
120 min.

PITOT COEFFICIENT
0.84

VW TOTAL H20 COLLECTED
26.50 ml

Np # OF POINTS
2%

0.0000
0.0000
0.0000
0.0000
0.0000

Electronfc Chrome and Grinding
November 22, 1992

Santa Fe Springs, CA

Inlet 4

| Milligrams/bry std. Cubic Meter =

Grains/Ory Std. Cubic Ft. =

I

I

|

| ibs./Hour »  &.651E-04

|

| ArcH DSCFM

| 3087.56 3060,89

| X

| Vu ges Vo Std.

i 1.1540 cF 113.1701 cF
|

| TRUE X M AVE, DELTA P
| 1.00%4 0.7313 in. HOM
!

| wd AVE, DELTA H
| 0.9900 1.51 in. MOW
!

| Bustest) AVE. Ts

| o.moo & F
|

| vm TOTAL AVE. Tm

| 114.8010 cF E
|

!

KW MOL. WT. OF STACK GAS WET=

| COMENTS

L LT L R PR,

CALCULATED VALUES

0.0404

1.77E-05

Kilograms/Hour = 2.110E-04

STACK GAS PRESSURE Ps
30.0256 in. HoW

MWd MOL WT. OF STACKX GAS
28.9520

AVE. SORT DELTA P
19.5985

PER CENT ISOKINETIC %I
95.910%

Vs STACK GAS VELOCITY
47.8253 f/s

28.8425
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; OF STACK OR
0000 IN. OR

fn. HOM

‘% MOISTURE

ESCIr==n

(NETRIC PRESSURE Pbar

LEAK CHECK

lbed T T TR

PLANT-
DATE-

Electronic Chrome and Grinding
November 22, 1992

LOCATION-Santa Fe Springs, CA

RUN-

CROSS SECTION
0.0000 L 0.0000 W IN.

ONT MALF 104.0000 ug.
K: KALF 0.0000 ug.
[ 104.0000 ug.

0.9850

NET TIME OF TEST Tt
120 min.

PITOT COEFFICIERT
0.84

Vw TOTAL H20 COLLECTED
19.00° mL

Np # OF POINTS
24

2
78.30

GAS METER READING

0.0000

¥Ym METER CORRECTION FACTOR

Inlet 5

Grains/Dry $td. Cubic Ft. =

MW MOL. WT. OF STACK GAS WET=

|
!
I
I
| Lbs./Hour =  3.679-04
|
| AfcH DSCFM
| 2990.4% 2994.40
|
| v ges Vm Std.
|  ©0.894% cF  111.9567 cF
J
| TRUE X% H AVE. DELTA P
| 0.7930 0.6975 in. HOH
[
| wd AVE. DELTA K
| o.9900 3.34 in. HOM
|
| Buwstest) AVE. Ts
| 0.0100 64 F
|
| vm ToTAL AVE. Tm
| 117.2630 cF 94 F
I
K
I

A-6

CALCULATED VALUES

1.43E-D5

Kilograms/Hour = _1.669E-04

STACK GAS PRESSURE Ps
30.0256 in. HOK

Midd ROL WT. OF STACK GAS
28,9520

AVE. SORT DELTA P
19.1057

PER CENT ISOKINETIC X1
96.9894

Vs STACK GAS VELOCITY
46.6225 f/s

28.8425
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CROSS SECTION
0.0000 L 0.0000 W IN.

111.0000 ug.
0.0000 wug.
111.0000 ug.

C.PRESSURE Pbar

in. Hg - 0.9850

NET TIME OF TEST Tt
120 min,

PI1TOT COEFFICIENT
0.84

Vw TOTAL H?O COLLECTED
28.60 ml

Np # OF POINTS
2%

X02
21.00

AL LI I IR YL YT L Y T Y 7 s

0.0000
0.0000
0.0000
0.0000
0.0000

e L D T Y L LY Ty ey

Ym METER CORRECTION FACTOR

o PLANT-  Electronic Chrome and Grinding
INITIAL DATA VALUES DATE-  November 22, 1992
% apsitEDSENIEZ=Zs LOCATION-Santa Fe Springs,CA

: RUN- inlet §

Grains/Dry Std. Cublic Ft. =

MW MOL. WT. OF STACK GAS WET=

[
|
|
|
[ Lbs./Hour =  3,938E-04
|
| AFcH DSCFM
| 28e5.19 2820.45
!
| v gas VYm Std.
|, 1.3471 CF 105.1597 CF
|

] TRUE X M AVE. DELTA P
| 1.2648 0.6300 in. HOH
|
| nd AVE, DELTA ¥
| 0.9%00 3.02 in. HOH
I .
| Bus{est) AVE. Ts
| D.0100 TBF
i
| ¥m TOTAL AVE. Tm .
[ 108.35850 cF B85 F
i
|
!

COMERTS

— —— e — —

A-7

1.636-05

Kilograms/Hour 1.784E-04

STACK GAS PRESSURE Ps
30.0109 in. HoH

MJyd MOL WT. OF STACK GAS
28.9520

AVE. SORT DELTA P
18.3012

PER CENT ISOKINETIC %I
96.7196

Ve STACK GAS VELOCITY
44,6702 f/s

28,8425
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s ==azrsooEm PLANT-  Electronic Chrome and Grinding ae=

- INITIAL DATA VALUES DATE- November 22, 1992 CALCULATED VALUES
e LOCATION-Santa Fe Springs, CA s====s
: RUN - Outlet 1

|bIA. OF STACK OR CROSS SECTION Milligrams/Dry Std. Cubic Meter =  0.0542

.0,0000 IN. OR 17.5000 L 23,7500 W IN.
: Grains/Dry Std. Cubic Ft. = 2.37E-05
79.8000 ug, Lbs./Hour =  4,517E-04 Kilograms/Hour = 2.956E-04
0.0000 ug. -
79.8000 ug. AFCM DSCFM
3210.72 3208.08 _
:u'l'ETF.l-IC PRESSURE Pbar Ym METER CCRRECTION FACTOR Vw gas Vm Std. STACK GAS PRESSURE Ps
30,18 in. Hg 0.97%0 0.9432 CF 51.9620 CF 30.1851 in. koW
CK STATIC PRESSURE Pst  HET TIME OF TEST Tt TRUE % M AVE. DELTA P Hwd MOL WT. OF STACK GAS
A7 in. HOH i 120 min. ) 1.8199 0.1150 in. HOH 28.9520
ATED X MOISTURE PITOT COEFFICIENT Md AVE. DELTA H AVE. SORT DELTA P
0 0.84 0.9900 0.58 in. HOM T.617
QF_IIOZZLE Vu TOTAL K20 COLLECTED Buws(est) AVE. Ts PER CENT ISOKINETIC %I
6 in. 20.45 ml 0.0100 68 F 109.9124
Np # OF POINTS Vm TOTAL AVE. Tm Vs STALK GAS VELOCITY
26 53.5950 CF F 18.5401 f/s
%02 w2 MW MOL. WT. OF STACK GAS WET= 28.8425
21.00 78.30
I LEAK CHECK ||
GAS METER READING
] sTOP | COMENTS
e EmwesrERaarnena. drrenEsutnc s ana temmvrana L L T L L T T T Y T "
0.0000
0.0000
0.0000
0.0000
£.0000
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PLANT -
DATE-

[AL: DATA VALUES
ErpEEr=ane

RUN-

CROSS SECTION
17.5000 L 23,7500 W 1IN,

©8.9000 ug.
0.0000 ug.
98.9000 ug.

Ym KETER CORRECTION FACTOR
0.9790

NET TIME OF TEST Tt

. PRESSURE Pst
- Hi 120 min.

PI1TOT COEFFICIENT
0.84

VW TOTAL H20 COLLECTED
20.60 mi '

Np # QF POINTS
24

wmz
78.30

" 'GAS METER READING

| sT0P
L Y .
| 0.0000
0.0060
G.0000
0.0000
0.0000

cEresEsascsesmssan=

Electronic Chrome and Grinding
Rovember 22, 1992

LOCATION-Santa Fe Springs, CA

R RER R C R IR

CALCULATED VALUES

Outlet 2

Killigrams/Dry Std. Cubic Meter = 0.0453

Grains/Dry $td. Cubic Ft, = 2.85E-05

Lbs./Hour = 9, 198E-04 Xilograms/Hour = 4.171E-04

AFCH DSCFM

3804.72 3760.21

Vi gas Vm Std. STACK GAS PRESSURE Ps
0.9703 CF 53.4904 CF 30.1851 in. HOH

TRUE X M AVE. DELTA P Mid MOL WT. OF STACK GAS
1.7816 0.1558 in. HOH 28,9520

Md AVE, DELTA H AVE. SQRT DELTA P
0.9900 0.74 in. HOH 9.0271

Bws{est) AVE. Ts PER CENT ISOXINETIC X1
0.0100 7% F 95,5318

Vm TOTAL AVE, Tm Vs STACK GAS VELOCITY
55,7700 cF 85 F 21.9701 f/s

MW MOL. WT. OF STACK GAS WET= 28.8425

COMENTS

A-9
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¥
i

 .-.==:=-=-= PLANT-  Electronic Chrome and Grinding
AL DATA VALUES : DATE- Hovember 22, 1992 CALCULATED VALUES

LOCATION-Santa Fe Springs, CA sn==
RUN- Outiet 3
STACK OR CROSS SECTION | Rilligrems/Dry Std. Cubic Meter = 0.05%1
0-IN. OR 17,5000 L 23.7500 W IN. )
: | Grains/bry std. cubic ft, = 2.58E-05
I
86.6000 ug. | Lbs./Hour =  B.225E-04 Kilograms/Hour = 3_731E.04
0.0000 ug. | '
86.6000 ug. | AFcH DSCFM
| 3m8.02 arie.37
|
Ym HETER CORRECTION FACTOR | Vw gas vm Std. STACK GAS PRESSURE Ps
0.97%0 “ ol 0.2920 CF . 51,7545 cF 30.1851 in. HoH
I
NET TIME OF TEST Tt | TRUE X K AVE. DELTA P MWd MOL WT. OF STACK GAS
120 min. | ©.561m 0.1517 in. HOH  28.9520
I
PITOT COEFFICIENT | Md AVE. DELTA H AVE. SORT DELTA P
6.84 | o.9900 0.71 in. HOH B.B214
l'
VW TOTAL K20 COLLECTED { Buws(est) AVE. Ts PER CEMT ISOKINETIC X1
6.20 ml | o.0100 68 F 94.5008
I
Np ¥ OF POINTS | vm TOTAL AVE. Tm Vs STACK GAS VELOCITY
24 | 53.3650 cr F 21.4695 /s
[
xN2 | MW HOL. WT. OF STACK GAS WET= 28.3425
78.30
HECK ||
ERSEEREs
GAS METER READING
' | sTOP | COMENTS
---.-+..--.--.-------------------.¢----.----..-.---.-----..------.----
] 0.0000
| 0.0000 |
| 0.0000 |
| 0.0000 |
| 0.0000 i

— — i — — — — — —

e satecmsMrsssascrs ATt r A
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: PLANT- Electronic Chrome and Grinding grusass=c==as=sc==a
ALUES OATE-  November 22, 1992 CALCULATED VALUES
as3as LOCATION-Santa Fe Springs, CA

RUN- outlet 4
_ CROSS SECTION | Milligrsms/Dry Std. Cubic Meter = 0.0106 |
“or  17.5000 L 23.7500 W IN. - l
' | Grains/bry Std. Cubic Ft. = 4.64E-06 |
I |
14.3000 ug. | Lbs./Hour =  1.265E-04 Kilograms/Hour = 5.739€-05 |
0.0000 ug. | : |
44.3000 ug. | AFeM DSCFN |
' | 3131.12 3182.80 !
‘ c ] | | I
PRESSURE Pbar  Ym METER CORRECTION FACTOR | VW gas vm std. : STACK GAS PRESSURE Ps |
i 0.97%0 | 0.6547 CF 47.5841 CF 30.185% in. HOH |
| | !
¢ PRESSURE Pst  NET TINE OF TEST Tt ] TRUE X M AVE. DELTA P WWd MOL WT. OF STACK GAS | E
n 120 min. | 13512 0.1113 in. HOH  28.9520 l |
I | i
. HOISTURE PITOT COEFFICIENT | nd AVE. DELTA H AVE. SORT DELTA P | !
' 0.84 | 0.9900 0.53 in, HOH  7.4290 |
i ' I
VY TOTAL H20 COLLECTED | Bus(est) AVE. Ts PER CENT ISOKINETIC XI |
13.90 ml | 0.0100 59 F 101.4518 |
I I
Np # OF POINTS | vm TOTAL AVE. Tnv Vs STACK GAS VELOCITY |
- 24 | 48.2500 CF &9 F 18.0805 /s |
l I
%02 2 | MW MOL. WT. OF STACK GAS WET= 28.8425 |
21.00 78.30 ] ' I
--....-;....'.-...-.--.--.-..-----.---.-----n------—--- ------ ---u----...-----o-—----------o-----------------.-..-l
_ : _ |
1| LEAK cHECK || 1
' ' !
|
GAS HETER READING |
START | L sTOP | COMENTS |
-.-----..----.--.----Qo-------------------o-------lt------------------.---....---..-—-- i
0.0000 | 0.0000 | |
0.0000 | 0.0000 | |
3 0.0000 [ © 10,0000 | 1
4. 0.0000 | 0.0000 | |
8 0.0000 ! 0.0000 | |
|
!
I

.
-f--.---.-.--.----..--.-....-.-..-.-...-..... ..... armessamsessacnm AsmAmmeANSmeeTEEessEEAATsASseaSssdLLSoeees amewssssanm
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PLANT- Elegtronic Chrome and Grinding wEzngCEEsISEEEISaD
DATE- November 22, 1992 CALCULATED VALUES
LOCATION=-Santa Fe Springs, CA
RUN- outlet 5

..-.-----.----------.----.-.------.---------------------.-----

. ------a------------------.-----a-.-,--.

CROSS SECTION | milligrams/Dry Std. Cubic Heter = 0.0082 |

17.5000 L 23.7500 W IN. | o |

| Grains/Dry Std. Cubic Ft. = 3.58E-06 |

| I

11.8000 vg. | Lbs./Hour = 1.119E-04 Kilograms/Hour = 5.078E-05 |

0.0000 ug. | |

11.8000 ug. | AFCH DSCFH ]

i 3609.01 35650.69 |

: I I
ESSURE Phar Ym METER CORRECTION FACTOR | Vw gas vm Std. STACK GAS PRESSURE Ps 1
0.97%0 | 0.8217 CF 50.9027 CF 30.1851 in. HOH |

. 1 |
PRESSURE Pst  HET TIKME OF TEST Tt | TRUE X N AVE. DELTA P Wud MOL WT. OF STACK GAS |
HOH 120 min. | 1.2067 0.1442 in. HOX  2B.9520 |

l |

HOTSTURE PL1TOT COEFFICIENT | Md AVE. DELTA H AVE. SORT DELTA P |
0.84 | 0.9900  0.67 in. HOW 8.5628 |

| |

VW TOTAL H20 COLLECTED | Bus(est) AVE. Ts PER CENT ISOKINETIC ZI |

13.20 ml | 0.0100 61 F 94.4178 , |

I |

Np # OF POIRTS | vm TOTAL AVE. Tm Vs STACK GAS VELOCITY i

26 | s53.7000 CF 91F 20.8400 f/s |

_ | |

%02 w2 | MW MOL. WT. OF STACK GAS WET= 208.8425 |

21.00 78.30 | |
P L L L E L L i --.----.------II-—----I-------.I-.----.--.--.-.-l--------u‘----- ----- LRI i-O--I-.-I.|
I

LEAK CHECK |] |

I

I

GAS METER READING i

START | sToP i COMENTS |
b '.----.-—---.-..-----4---------f------------------4- ----- s Y L LT L S LD L L l
0.0000 | 0.0000 | |
0.0000 i 0.0000 | |
0.0000 | 0.0000 | |
0.0000 1 0.0000 | |
0.0000 | 0.0000 | |
!

l.

e l
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PLANT- Electronie Chrome and Grinding g=sczzsscs=sasasss
DATE- Navember 22, 1992 CALCULATED VALUES
LOCATION-Santa Fe Springs, CA =
RUN- outlet & ‘

....------.---------------.-------------.--.-..------..--...--.....-------------------------..-.-...-....

CROSS SECTION | Milligrams/ory std. Cubic Neter = 0.0065 |

17.5000 L 23.7500 W IN. | |

| Grains/Ory Std. Cubic Ft. = 2.B4E-06 |

| I

8.9700 ug- | Lbs./Hour = B.158E-05 Kilograms/Hour = 3.705E-05 |

©0.0000 ug. | |

8.9700 ug. ] AfcH DSCFM |
: | 3393.78 3352.49 | -

| l . i
SSURE Pbar ym METER CORRECTION FACTOR | Vw gas vm Std. : STACK GAS PRESSURE Ps |

g 0.9790 |  0.6924 CF 48,7002 CF’ - 30.1866 fn. HOH |

. | I
“PRESSURE Pst NET TIME OF TEST Tt | TRUE % M AVE. DELTA P Mdd MOL WT. OF STACK GAS |
120 min. | 1.4018 0.1288 in. HOH  2B.9520 i

I |

HOISTURE PITQT COEFFICIENT ] nd AVE. DELTA K AVE. SQRT DELTA P |

- 0.84 |  0.9900 0.60 in. HOH 8.0523 |

. . i |

Vu TOTAL H20 COLLECTED | Bustest) AVE. Ts PER CENT ISOKINETIC X1 |

14.70 ml - | 0.0100 7% F 98.5758 |

| |

Np ¥ OF POINTS | ¥m TOTAL AVE. Tm Vs STACK GAS VELOCITY |

24 | 50.7170 cF B4 F 19.5972 f/s ' ]

| |

x02 _ X2 | MW MOL. WT. OF STACK GAS MET= 2B.8425 |

21.00 - .. 7830 | ' |

L L LR L LR g .------.-.-----'-----.---..---.I-l-t-------.II—l---l-.---..---..---.----.------u-----.----n.----------i
_ |
Il LEax creex || |
' |
|

GAS METER READING |

START i sTOP | COMENTS |
-O--.-.--------------‘---------------------------.Q!-----------‘----------.----.-‘------c |
0.0000 i 0.0000 | |
0.0000 | 0.0000 }
0.0000 ] 0.0000 ; |
0.0000 | 0.0000 ] N
0.0000 ] 0.0000 i |

' |

|

!
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Inlet Run #1

s

[GAS METER|VELOCITY | ORIFICE PRESSURE | STACK  [ORY GAS METER TEMP.[  XI

[READING |DELTA-P | ACTUAL  DESIRED | TEMP | N oUT |PER POINT

semjaciasssaafevesusssabaasrusnarsnancr asfacnnranen ducacnama vassmvonmma doevrenmen
131,145 | 076 | 3.64 3.26 | 65 | 85 62| 108.7

136,400 | 0.76 | 3.6 327 | 65 | 68 64 | 103.1

141,500 | 0.72 ] 3.45 3.1 67 | 73 85 |  95.1

146,100 | ©0.73 ]  3.50 3,15 | 70 | 76 67| 9.4

150.900 | 0.67 | 3.21 2.90 | 7 | 80 69 | 100.0

155.600 | 0.65 | 3.12 2.83 | 70 | a1 7} 1033

150,400 | 0.60 |  2.88 2.61 | 7| 83 72| 102.8

165.000 | 0.57 | 2.73 2.48 | 72 | 84 74 ] 103.0

169.500 | 0.8 | 3.26 2.97 | 72 | 13 76 | 100.3

174.300 | 0.68 |  3.26 2.97 | 7| 87 7] 98

179,000 | 0.68] 3.26 2.95 | 76 | 88 79 ] 106.5

186,100 | 069 |  3.26 3.02 | 7% | 8 80| 9.9

188.600 | 0.67 ] 3.2 2.9 | 72 | 84 81| 987

193.300 |  0.67 | 3.2 2.9 | 7] 86 81| 109.1

198,500 | 0.67 | 3.2 2,95 | 7 | 89 g2 | 8.2

e 203.200 [ 0.67 ] 3.21 2.95 | 7% | 91 B3 | 98.0
80.00 | 207.900 |  0.64 | ~ 3.04 2.82 | 74 | 7] 8 | 100.1

| : 85.00 | 212.600 | 0.65 [  3.12 2.87 | 73| 97 8 | 99.3
90.00 | 217.300 | 0.59 |  2.83 2.60 | 7| 92 T 8s | W7

. 95.00 | 221.800 | 0,59 |  2.83 2.59 | 77 | 92 85 | 104.4
100,00 | 226.500 | 0.63 ] 3.02 2.77 | 76 | 93 85 | 9.6
105.00 | 231.000 | 0.63 ]  3.02 2.78 | 76 | 93 86 | 98.6
110,00 | 235.600 | 077 ]  3.40 3.12 | 79 | 95 87| wa
115,00 | 240.500 |  0.71 ]  3.40 3.13 | 7 | 9% 88 | 100.3
120.00 | 245.468 | | 0.00 | i | o©.0

A-14




Iniet Run #2

Y

|READING |DELTA P | ACTUAL  DESIRED | TEMP | N ouUT |PER POINT|
mesjussrusevafoncaccnan doemcemancmaccarrra tremcananm 4ravena sssrsmsnannss $ommasacaa *
00 | 246.870 | 0.62 | 2.97 2.69 | 76 | 81 82 [ 103.7 |
] 251,600 [ Q.75 |  3.60 3.27 | 75| 84 82| 87.5 |
| 256.000 | 0.77 |  3.69 3.37 | 7 a7 82| 101.8 |
| 61,200 |  0.75 | 3.60 3.29 | 75 | a9 83 [ 100.9 |
[ 266,300 | 0.72] 3.45 3.17 | 7| 89 a3 | 100.7 |
[ 271300 |  0.72 |  3.45 3.16 | 7% ] 89 83 | 100.8 |
0.00 | 276.300 | 0.68 | 3.26 2.99 | 7S | 90 8 | 99.5 |
35.00 | 281,100 [ 0.68 | 3.26 2.99 | 7% | 91 B4 | 1016 |
0.00 | 286.000 | 0.67 | 3.21 2.94 | 1z 91 85 | 100.2 |
: | 290,800 | 0.65| 3.12 2.84 | 80 | 93 86| 99.6 |
'50.00 | 295.500 | 0.62 | 2.97 2.7 | a1 | 9% 85| 99.8 |
55.00 | 300.100 | 0.60 | 2.88  2.63 | 7 | 92 85 | 101.3 |
60.00 | 304.700 | 0.72] 3.45 3.15 | 76 | 86 85| 971
65.00 | 309.500 | 0.72 |  3.45 3.17 | 7| 88 8 | 96.7|
70.00 [ 314.300 | 0.70 | - 3.36 3.07 | 7% | 90 as | 100.1 |
75.00 | 319,200 | o070 | 3.3 3.08 | 75 | 92 85 | 97.8 |
80.00 | 324,000 | 0.70 | - 3.35 3.08 | 7% ] 90 8 | 100.0 |
'B85.00 | 328.900 | 0.67 ] 3.21 2.95 | 75| 91 85 [ 100.0 |
90.00 | 333.700 | 0.65 | 3.12 2.86 | 7% | 91 B4 | 99.4 |
95.00 | 338,400 | 0.65 | 3.12 2.87 | 7% | 91 85 | 9.3 |
| -100.00 | 343.100 | 0.70] 3.36 3.08 | 7% | 7 85 | 8.0 |
©105.00 | 347,900 |  0.72 |  3.45 3.18 | 7| 1 8BS | 964 |
110.00 | 352,700 | 0.92 |  4.41 4.06 | 7| 90 8 | 963 |
| 115.00 | 358,100 | 0.92 |  4.41 4.06 | 73| 90 B4 |  95.2
|- 120.00 | 363.440 | | 0.90 | [ ] 0.0 |

A~15
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Inlet Run #3

CTIME  |GAS METER|VELOCITY | ORIFICE PRESSURE | STACK  [DRY GAS METER TEMP.|  XI |

|READING [DELTA P | ACTUAL  DESIRED | TEMP | ] OUT |PER POINT|
esesspesansnmes brrasscesmbemncnnancns L LT LT T edrvecccmennansana Tevdeascenans +
0.00 | 368.281 | 0.75 | 3.60 3.21 | 78 | 76 7| 119.5 |
5.00 | 374.200 | 0.77 | 3.9 3.32 | 79 | 82 78| 89.2 |
10,00 | 378.700 | 0.7 |  3.55 3.19 | 80 | 8S 78} 847 |
15,00 | 382.900 | 0.74 | 3,55 3.20 | 80 | 85 ™| 2.7 |
20.00 | 388.000 | 0.73 | 3.50 3.16 | 78 | 86 79 95.1 |
2500 | 392.700 | 0.73 |  3.50 3.15 | 80 | 86 9] 1014 |
‘30,00 | 397.700 | Q.70 |  3.36 3.05 | 76 | 86 BO | 6.8 }
35.00 | 402.400 | 0.70 | 3.3 3.03 | 79 | 85 ] 93
40.00 | 406.900 |  0.73 |  3.50 3.16 | 7 | 85 80 | 97.2 |
45.00 | 411,700 | 0.65 | 312 2.81 | 78 | 84 79| 96.6 |
50.00 | 418.200 | 0.62 ]  2.97 2.68 | 78 | 84 ™| 101.1 |
©55.00 | 420,800 | 0.60 |  2.88 2.60 | 77 | 84 ] 8.2 |
60.00 | 425.200 | 0.68 | 3.26 2.9 | 75| 79 78| 92.6 |
| 65.00 | 429.600 | 0.5 ] 3.2 2.82 | 75 | B1 78 | 101.0 |
70.00 | 434.300 | 0.68 ] 3.26 - 2.94 | 76 | B2 7] ve.e |
| 75.00 | 439.000 | 0.68 | 3.26 2.95 | 75 | 83 7] 966 |
]" 80.00 | 443.600 | 0.7 |  3.21 2.90 | 78 | 84 ] %5 |
| es.o0 | 448.300 | 0.67 | 3.29 2.90 | 77 | 84 8] 9.4 |
] 90.00 | 453.000 | 0.65] 3.12 2.82 | 77 | 85 78|  96.5 |
4] 95.00 | 457.500 | 085 | 3.12 2.82 | 7 | 83 . 78|  98.6 |
5] 100.00 | 462.100 | o0.62 | 2.97. . 2.7 | 7 | 82 7] 8.6 |
| 105.00 | 466.600 |  0.62 ]  2.97 2.7 | 70 | 81 76 ] 9.5 |
5| 110.00 | 471.000 | 0.68 | 3.26 2.97 | 69 | 80 5| 9.5 |
| 115.00 | 475600 | 0.68 | 3.26 2.98 | 67 | 8o 75| 100.0 |
| 120.00 | 480.379 | | 0.00 | | | 0.0
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Inlet Run #4

|6AS METER|VELOCITY | ORIFICE PRESSURE | STACK [DRY GAS METER TEWP.| X1 |
|READING [DELTA P | ACTUAL  DESIRED | Tewr | N OUT |PER POINT|

emefpusancssanpncsnanana foemasmansnrnraan R btk $esreesvenasmanensen $onsnnsr -

00 | 480.700 | 0.7 [ 3.79 3.39 | 53 | 53 s2 | 98.6 |

,00 | 485.600 | 0.7 ] 3.79 3.40 | 53 | 56 52| 8.3 |

.00 | 490.500 |  0.77 |  3.69 3.33 | 55 | 62 531 99.1 |

00 | 495.400 | 0.79 | 3.79 3.42 | 57 | 66 56 | 95.4 |

.00 | 500.200 | 0.75 |  3.60 3.26 | 58 | 70 58 9.4 |

;00 | 505.000 | 070 |  3.38 3.06 | 58 | 72 60 |  98.3 |
30.00 | So9.700 | 070 |  3.36 3.06 | 59 | 74 62 | 95.9 |
.00 [ 514,300 |  0.66 ]  3.16 2.89 | 81 | 77 |  98.4 |
40:00 | 518.900 | 0.86 ]  3.16 2.89 | 62 | 78 66 | 96,1 |
.00 | 523.400 | 070 ] 336 3.08 | 62 | 80 | 889 |
$0.00 | 527.700 | 0.70] 3.36 ° 3.08 | 63 | 81 8 | 105.3 |
55,00 [ 532.800 | 0.72 | 3.45 3.7 | 6| 82 ni| 46|
60,00 | 537.403 | 0.73 |  3.60 3.28 | 85 | 7 ] 98]
65.00 | 542.300 | 0.75 |  3.60 3.29 | 67 | 81 7% | 9.8 |
70.00 | 547,000 | 0.76 |  3.64 3.33 | & | 84 75| 100.9 |
75.00 | 552,100 | 0.76 |  3.68 3.33 | 71 | a7 7| %7 |
-'80.00 | 556.800 | 0.74 |  3.55 3.24 | 73| 89 78| 979
. 85.00 | 561.700 | 0.76 |  3.68 3.33 ] 74 | 90 80 | 98.4 |
90,00 | 566,700 | 0.72 ]  3.45 3.16 | 7% | | " 81] 9.8 |
. 95.00 | 571.500 | 0.7 ] 3.5 3.25 | 76 ] 92 82| 95.5]
|:-100.00 | 576.300 | 0.70 |  3.36 3.07 | 7l 93 83 ] 98.1 |
/105,00 | 581,100 | 0.70 |  3.36 3.08 | s | 93 Be [ 978
110,00 | 585,900 | 0.68 |  3.26 3.00 | 75| 93 B5 | 97.1 )
. 115.00 | 590.600 [ 0.76 |  3.64 3.36 | 75 | 93 86 |  95.7 |
© 120,00 | 595.501 | | 0.00 | { | 0.0 |
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Inlet Run #5

|GAS METER|VELOCITY | ORIFICE PRESSURE | STACK  |DRY GAS METER TEMP.| %1 ]

[READING |DELTA P | ACTUAL  DESIRED | TEWP | N OUT |PER POINT|
amafevaracens $reemsnmne 4umrsmmmisssnconn=u" 4mmnacsans fumevsmsscansncons ‘---0- --------- +*
| 595.438 | 0.8 |  3.74 3.41 | 75| 83 B4 | 97.6 |
[ 600.645 | 0.78 | 3.7 3.39 | 78 | a5 8 | 11318
0:00 | 607,400 | 0.78 ]  3.74 3.40 | 80 | 90 85 | 103.1 |
5.00 | 612,700 | 0.78 | 374 3.54 | 60 | 94 86| 10.2 |
0.00 | 618.500 | 0.71]  3.40 3.24 | 61 | 97 ge | 812 |
25.00 | 622.600 |  0.71 |  3.40 3.26 | 82 | 98 89 | 970
30,00 | 627.500 | 0.70 |  3.36 3.20 | 8 | 9% 90 | 95.5 |
‘35.00 | 632.300 ] 0.66 ] 3.6 . 3.02 | 62 100 91| 982
40,00 | 637.100 | 0.60 | 2.B8 2.7% | 62 | 100 92| 98.5 |
45.00 | 41,700 | 0.62 | 2.7 2.84 | 62 | 100 - 2] 97.0]
60,00 | &46.300 | 0.6 |  3.16 3.03 | 61 | 101 93 | 93.8 |
‘55,00 | 650,900 | 0.65 | 3.12 2.99 | 61 | 102 9% | 943 |
‘60,00 | 655.501 | 072 |  3.43 3.29 | 62 | 9% o | - 941 |
'65.00 | 660,300 | 0.70 | 3.36 3.9 | 62 | 96 92| 95.6 |
70,00 | 685.100 | Q.72 |  3.45 3.29 | 6 | 97 92| 961 |
. 75.00 | 670.000 | 0.72 |  3.45 3.29 | 63 | 98 93 | 942 |
' 80.00 | 674.800 | 0.68 ]  3.26 3.2 | 61 | 100 % | 964 |
B5.00 | 679.600 | ©0.68 |  3.26 3.12 | 62 | 101 9% | 9.4 |
90.00 | 684,400 | 0.86 |  3.16 3.03 | 62 | 101 "94 | 95.B |
95.00 | 689,100 | 0.66 |  3.16 3.02 | 63 | 99 93| 962 |
100.00 | &93.800 | 0.70 |  3.36 3.20 | 63 | 98 3] 9535 |
405.00 | 698.600 |  0.65 [ . 3.12 2.96 | 83 | 97 92| 911
] 110.00 | 703.300 | 0.72 |  3.45 3.28 | 63 | 97 93 | 9.3 |
| 115.00 | 7oB.100 | 070 |  3.36 3.18 | 63 | 95 921 95.8 |
120.00 | 712.501 | | 0.00 | ! | 0.0 |
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Inlet Run #6

|GAS HETER|VELOCITY | ORIFICE PRESSURE | STACK |DRY GAS HETER TEWP.] %I 1
|READIHG [PELTA P |- ACTUAL  DESIRED | Tewp | N ouT |PER POINT|

pewmmesesebeesaroceagaamanromnanies savecpaamencnnche asanesssasm smmmema foamananan +

720 | 076 3.6 3.29 | 79 | 82 8 | V2.7 |

‘| 720,600 | 0.76 ]  3.65 3.30 | 79 | 87 83| 85.0]

‘| 724,900 [ 0.86 | 3.16 2.89 | 7 | 90 84| 96.9 |

| 729.500 | 0.69 | 3.3 3.01 | 7 | 90 84| 9r0|

| 734.200 | 0.7 | 3.2 2.93 | 78 | 89 86 | 96.4 |

‘| 7se.800 | 0.67 1 3.2 2.92 | % | 90 B4 | 8.5 |

o | 743.500 | 0.56 |  2.68 2.45 | 76 | 90 8 | 98.2|

| 7e7.800 1 0.62| 297 2.72 | 76 | 89 B4 | 97.8 |

oo | 7s2.300 |  0.60 |  2.88 2.63 | 7 | 90 84 |  97.2 |

oo | 7s6.700 |  0.56 |  2.68 " 2.45°] 7| %0 a5 | 8.2 |
00 | 761.000 | 0.60 |  2.88 2.65 | 72 | 89 84 | 946 |

g0 | 765.300 [ 0.51 |  2.44 2.25 | 72 | 89 86 | 100.3 |
o.00 | 7e9.505 | 0.66 1 3.16 2.90 | 69 | 80 gz | 1035 |
| Tre.400 | 0,86 | 3.16 2.89 | 72 | B4 82| 90.9]

oo | 778,700 |  0.64 |  3.07 2.83 | 68 | 86 Bz | 96.0 |
co0 | 783.200 | 0.6 | 3.07 2.82 | 70 | 86 82 | 98.3 ]
.00 | 787.800. | 0.6 | ° 3.07 2.82 | | 88 B2 | 9.2 |
5.00 | 792.400 | 0.64 | 3.07 2.82 | 70 | 87 a2 | 98.2]
0.00 | 797.000 | 060 |  2.88 2.66 | 86 | 8BS B1 | 9.8 |
§5.00 | 801,400 | 0.60 |  2.88 2.66 | 8 | 85 a1 | 9.1
00.00 | &0s.900 | 0.0 |  2.88 2.66 | 65 | 85 80 ] 9.7 |
0s.00 | 810.200 [ 0.60 |  2.88 2.66 | 65 | 85 80| 96.9|
10.00 | 814,600 | ©.58 | 2.78 2.54 | | . 8 g0 | 993 |
‘115,00 | 819.000 | 0.0 | 2.8 2.63 | 70 | 82 9| 95.6]
120,00 | 823.305 | i 0.00 | | | 0.0 |
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Outlet Run #1

. Jeas WETER|VELOCITY | ORIFICE PRESSURE | STACK |DRY GAS METER e B

|RADING [OELTA P | ACTUAL  DESIRED | tewe | it out |PER POINT]
_,‘,._-..-.---4-- ------- pusanmnssmmensTS ST cmpasmemnmmm pmremamemres P L il gramavesa=t
| 215.770 | 0.13 ] 0.65 0.63 | 83 | 64 62| 13601
o | 218.700 | p.09 | 0.45 0.44 | 62 | 66 6| M.t

o | 220.700 | p.07 | 0.35 0.34 | 63 | 68 66 | 106.8 |

o] 222.400 | o.06 ] 0.30 0.2% | 62 | 4! 66 | 108.0 |

0 | 224.000 1| 0.06 ] ©0.30 0.2% | 63 | T 7| WA

0 | 225.500 |  0.08 | 0.0 0.39 | 63 | 74 e | 1067 |

o0 | 227.300 | p.10 ]  0.50 0.49 | 83 | 75 72| 193 |

0 | 229.600 { 0.0 0.45 0.44 | 83 | 7 72| 103.6 |

| 231.500 | 0.08 | 0.40 0.39 | 64 | 78 73] 4.0 |

oo | 233.300 { 0.081 0,40 0.40 | 6 | 80 75| 1094 |

oo | 235.200 | p.07 | 0.35 0.35 | & | B1 76| 9831

g0 | 236.800 | p.07 ] 0.35 0.35 | 66 | 81 77| 1043 |

oo | Z8.500 | 0.2 | .25 1.24 | 63 | 82 7] 585 |
o0 | 260300 | 0-18 | 0.90 0.89 | 70 | 86 g0 | 2.2 |
.00 | 244.800 | 0.16 | 0.3 0.79 | 73 85 so ] 101.71
.00 | 267.300 | 0.15 ] 075 0.7 | 73 | a8 a1 ] 100.6 ]
.00 | 249.700 | 0.0} - 0.50 0.49 | 7 a8 g2 | WM7.61

o | 252.000 | p.08 | 040 0.39 | 72 | 38 g | 120.2 |

.00 | 254.100 | 0.20| 1.00 0.98 | 75 | 87 . g | wiB|
.00 | 256.900 | 0.19 | ©0-95 0.94 | 73| 89 B3| 9.5 |
0.00 | 259.500 | 0-15 | 0.75 0.74 | 76 | 91 gs | 1083 |
5.00 | 262.100 | p.16 | 0.80 0.79 | 75 | 9 gs | 92.9 |
110.00 | 264.400 i 0.9l 0.45 0.46 | 75 | 9 ps | 1345 |
15.00 | 266.900 | 0.07 ] 0.35 0.35 | 75 | 9 8s | 150.2 |
120,00 | 269.365 | | 0.00 | l \ 0.0 |
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Outlet Run #2

[GAs METER|VELOCITY | ORIFICE PRESSURE | STACK  [DRY GAS HeTER TEMP.] ¥
[READING |bELTA P | ActuAL  DESIRED | Tewr | ] out |PER POIRT

...--.....-..-..--4--.-....-4.--.--.-......-....Q....---.-

+..-..-.-u¢.-.-.....¢.

o | 260,618 1 0.7 | 135 1.32 | 7| 81 g2 | 100.2

oo | 272.800 | 0.2 | 1.25 1.22 | 74 | 83 81 | 104.6

oo | 276.000 | p.20 | 1.00 0.98 | 75 | as 81| 9.8

oo | 278.600 | 0.15 | 0.75 0.73 | 76 | 86 g2 | 58.9

00 | 280.000 | 0.14 |  0.85 0.69 | 7| 8T g2 | 130.2

00 | 283.000 | 0,12 | 0.56 0.59 | 72 | 88 g2 | 102.8

oo | 285.200 | 9.2 | 1.08 1.13 | 7| 84 83 | 1018

00 | 288.200 | 020 ] 0.9 . 099 72 | a7 83 | 87.0
.00 | 290,600 | 0.9 | 0.89 0.94 | 75| 88 83 | 2.9
.00 | 293.100 | 0.16] o078 0.7 | 88 gy | 933
s0.00 | 295.400 | 0.1 | 0.7 0.74 | 76 | 8y ah | 96.3
.00 | 297.700 | 0.4 ] 0.66 0.69 | 75 88 Bt | 9.1
¢0.0 | 299900 | 0-18 | 0.75 0.79 | 73 | 24 B3| 975
¢5.00 | 302.300 | 0.10 |  0-47 0.49 | 7% | 83 as | 102.8
7000 | 304300 | 0.1 |- o051 0.5 ] 76 | 87 8| 9719
.00 | 306,300 | 0.1 | 0.8 0.6 | 75 | a7 8] 99.0
50.00 | 308,500 | 0.1 | - 0.56 0.59 | | a7 | 88.6
55.00 | 310.400 | 0.10 |  0.47 0.49 | 7% ] 87 8s | 97.4
20,00 | 312,300 |  0.18 | o.84 0.89 | 7 H g3 | 103.4
‘95,00 | 315.000 | 0.1 | o.70 0.74 | s | 87 a3 | 884
100.00 | 317.100 | p.16 |  0.65 0.89 | 72 | a7 a3 | 8.2
105.00 | s19.000 | 0.3 | 0.6 .84 | 70 | a7 83 | 112.1
110.00 | 321,500 | 0.12 | 0.56 0.59 | 7% | 87 B3| 983
195,00 | 323.400 | 010 | 0.47 0.49 | 72| 87 B3| %NS
'120.00 | 325.388 | | 0.00 | | | 0.0
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Qutlet Run #3

|GAS KETER|VELOCITY | ORIFICE PRESSURE | STACK  |DRY GAS METER TEWP.| %I |
|[READING |DELTA P | ACTUAL  DESIRED | TYEWP | M oUT |PER POIRT|

....q-..---.-.’----—-...---.-.....4...-.-...-{.-......-.-..-.----4--.. ..... +

cmepum=on

.00 | 326.235 | 0.20 | 0.9 0.86 | 76 | 44 78] 107.0 |
5.00 | 320.000 | 0.16 | 0.7 0.70 | 7 | B 78| 98.8 |
o0 | 331300 | o | 0.67 0.61 | 73 | a2 9| 100.9 |
5.00 [ 333.500 |  0.12 | 0.5 0.53 | 7 | 83 9] 98.7]
0.00 | 335.500 | 0.13 | 0.8 0.57 | 69 | 82 79| 948 |
.00 | 337.500 |  0.08 ] 0.38 0.35 | 9 | a2 79 | 108.7 |
0.00 | 339.300 |  0.14 | 0.67 0.61 | 69 | 80 79| 1053 |
5.00 | 3¢1.600 | 0.0} 0.47 0.4k | 68 | 80 78] 113.7 |
0.00-] 343.700 | 0.1 ] 0.5 0.43 | 67 | 80 78| 92.8 |
s.00 | 3¢5.500 | 0.1t 051 0.8 | 63 | 80 78| 774 |

0,00 | 347,000 | 0.09] 0.2 " 0.40 | 87 | 80 78| 125.4 |
5.00 [ 349.200 | 0.2 ]| 1.13 1.05 | 67 | 8 77| 8k |

p.00 | 351.600 | o.21] 0.9 0.92 | 67 | 80 7w w7 |
5.00 | 354,400 | 0.9 ] 0.B9 0.84 | 67 | 81 7] 8.2
0.00 | 356900 | 0.1 |  0.67 0.62 | 67 | 81 77| 1e.e |

| 359,500 ] 0.2 | 0.56 0.53 | 67 | 80 7] 840 |

| 361,200 | 0.2} . 0.36 0.53 | 68 | 8o ) %.0|

5.00 | 363.100 | 0.2 056 . 0.53 I 6 | 80 77| 103.7 |
“90.00 | 365,200 ] 0.25| 1.26 .41 ] 82 | 79 (T
'95.00 | 368.000 |  0.27 ] 126 1.9 | 65 | 79 76| 89.1 |
100.00 | 370.700 | 0.2z | 1.0 0.97 | &5 | 79 76| 95.0 |
105.00 | 373.300 ]  O.14 | 0.65 0.62 | 84 | 79 75 | 100.7 |
110.00 | 375.500 [ 0.2 | 0.5 0.53 | 64 | 77 75 | 108.9 |
115.00 | 377.700 | 0.2  0.56 0.53 | 63 | 75 ™| 9%
. 120.00 | 379.600 | | 0.00 | R | 0.0 |
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QOutlet Run ¥4

[cAs METER|VELOCITY | oRIFICE pRESSURE | STACK  |DRY CAS weTER TEWP. x|
_|READIRG, |oELTA P | ACTUAL pESIRED | TEWP | M ouT |PER poINT|

._..g...-.....-q---------q-... ........ -.-..-.4-..-..--..4.......-_..-....-..--4.-.. ...... *

go | 379.955 | ol 0.89 0.8 | 53 | 51 se] 8701
.00 | 382,100 { o.181l 0.84 0.7 | 59 | 55 s1] 167
o | 384.900 | a5 o 0.66 | 9 58 52 86.4 |
o | 366.800 | 008 | 038 0.36 | 59 | 61 o | 8.6 |
o | 389.200 { 0.051 0.29 0.2 | e | 62 ss | 1367 1
oo | 390.900 | 007 ] 0.3 0.31 | s8 | &3 s7| 92|
oo | 392.300 | 0.20 | 0.9 0.90 | 57 | 62 s9 | 10511
5.00 | 395,000 | g.18] 0-B4 0.81 | 56 | 68 61| 976 | B
0.00 | 397.400 | 9.1 | 0.5 0.63 | 57 | . 70 g3 ] 0.t | A
5 00 | 399600 | o.07| 033 0.32 | 57 1 12 e | 3ol
50.00 | 401.500 | 0.07 | 0.33 0.32 | 57 | T2 65| 1035 { A
g5.00 | 403.100 { 0.6l 0.28 6.27 | 57 | T2 g6 | ML e
c0.00 | 404.700 | 0.6 ) 073 0.73 | s7 | el s8] 1951 !
§5.00 | 407.500 | o.08 | 038 0.37 | 57 | 75 70| w0l il
70.00 | 409.400 | o.07 ] 033 0.32 | ST | 78 711 108.7 |
75.00 | #11.100 | 0.09 | 0.2 0.41 | 57 | 9 72| 014 '
20.00 | 412.500 | g.07 | 0.3 032 | 57 | 80 7| w82l
g5.00 | 414-800 | 0.06 | 0.2 p.28 | 57 | 81 75| ne.7l i
o0 | sr6300 | 0w ops o031 %8l 80 761 10331 i
95,00 | 418.900 { oml 0.52 0.51 | 58 | 84 7y wial i
+100.00 { 420900 | o1 ] 0.5 0.51 | 8 | 84 7] 991 . i
05.00 | 422.800 | o0l 0.47 0.46 | 59 | B4 79 7941 ;
110,00 | 426300 { el 0.47 0.46 | 59 | B4 go| M1l \
. ns.00 | wae.i00 | 001 0.47 0.46 | 59 | 84 go) 9551 '
 420.00 | 428.205 | 1 0.00 | \ { ool

A-23




Outlet Run #4

{7233 METER|VELORITY | CRIFICE pRESSURE | gTACK  |DRY. GAS
|READIKG |DELTA P | ACTUAL pesireo | TEWP | 1t
----- 4-------------—-----ﬁ---------4------------

0.84 | 53 | s1

0.79 | 59 | 55

0.66 | 59 | 58

0.36 | 59 | 81

0.21 | a9 | 62

0.31 | 58 | 3

0.90 | 57 | 82

0.81 | ‘56 | 68

0.83 | 57). 70

0.32 | s7 | 72

0.32 | 57 | 7

0.27 | 57 | T

0.73 | 57} p&

0.37 | 57 | 75

0.32 | 57 | 78

0.41 | 57 | 9

0.32 | 57 | 80

85.00 | 414.600 i 0.28 | ST | 81
90.00 | 416.300 i 0.83 | 58 | 80
95.00 | 418.900 | o.M | 0.5 0.51 | - B4

- 100.00 | t20.900 |- 0\ i 0.52 0.51 | 58 | 84
7 105.00 | 422.800 | o.10 | 047 0.46 | 59 | 84
110,00 | 424.300 i 0.0 1 047 0.46 | 59 | B4
1. 115.00 | 426.400 | e.%0 | 0.47 0.k | 59 | 84

| 120.00 | 428,205 | 1 0.00 | \

A-23

WETER TEWP.

%l

cut |PER POINT]

50 |
51 |
52 |
st |
55 |
57 |
59 |

eamamsd

57.0 |
116.7 |
85.4 |
148.6 |
136.7 |
92.1 |
105.1 |
97.6 |

101.1 |

123.0 |
103.5 |
17
119.5 |
112.0 |
108.7 |
101.4 |
108.2 |
16.7 |
103.3 |




Outlet Run #5

. ]GAS METER|VELOCITY | ORIFICE PRESSURE | STACK |DRY GAS METER TEWP.] Xl ]
[READING [DELTA P | ACTUAL DESIRED | Tewp | 1} ] our |PER POIKT|

parmammenmpemensansspracanan emmssamaussedesnnannny faussnssamenans wmasapmsessenand

0 | 428.300 | 0.17 |  0.80 0.7 | 60 | 82 82| 97.5]
0]430.700 | 0.10] D47 0.45 | 80 | a 82 | 126.8 |

o |433.000 | 01| 052 051 61 | 85 83 | 105.7 |

o ]s4s.200 [ o0.11] 0.52 0.51 | 60 | 86 B3 | 115.6 |

o 43700 | o.M1] @52 0.51 | - 60| 88 8| 70.2 |

o | 438.900 | Ot 0.52 0.52 | 0 | 89 85 ] 110.1 |

o | 441.100 ] 095 | 0.70 0.70 | 61 | 90 86 | 64.2 )

0] 442.600 | 012 | 0.56 0.56 | 81 | N 87 | 100.3 |

.00 | 444,700 [ 011 [ 0.47 0.52 | 62 | 93 as | 9.5 |
.00 | 446.600 | 013 | 0.61 0.51 | 62 | 93 80 | 9.6
0.00 | 448.600 | 0.13 ] 0.8 0.61 | 62 | % BY | 109.8 |
s.00 | 451,000 | 0.12 |  0.56 0.57 | 81 | 9% 0| 9.3]
0.00 | 452,900 | 026 | 1.12 1.13 | 81 | 9% 9| 9.
45.00 | 455.700 |  0.22 |  1.03 1.04 | 61 | 9 92| 105.0 |
70.00 | 458.700 | 0.21 | 0.9 0.99 | 62 | 97 92 9.7
.00 | 461,400 | 0,15 | 0.70 0.71 | 62 | 9 92 | 1018 |
.00 | 463.800 ] 0.12 | 0.56 0.57 | 62 | 9% 92| 878
BS.0D | 465.650 | 0.06 | 0.28 0.28 | 62 | 9% 92 | T4 |
90,00 | 487,400 | 0.19 | 0.89 0.90 | &t | 93 .9 98.1 |
95.00 | 470,000 | 0.23 | 1.10 1.09 | 61 | %8 o) 95.5 |
100.00 | 472,800 | 0.19 |  0.89 0.90 | 6 | 99 % | 75|
105.00 | 473.000 | 0.15] 0.M 0.71 | 83 | 98 95 | 169.0 |
110.00 | 477,000 | 0.11] 0.52 0.52 | & | 4 95 | 1431 ]
115.00 | 479,900 | 0.2 | 0.56 0.57 | 63 | 9% 5] 993 |
120,00 | 482.000 | | 0.00 | | | o.0]
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QOutlet ' Run #6

¥e  |oAS METER|VELOCITY | ORIFICE PRESSURE | STACK [oRY GAS KETER ] B

|READIKG jneELta P | ACTUAL  DESIRED | TEWP | 1} out |PER POINT]
- --+---------+---------4--------------------0---------q--------.----------4---------4
.00 | 483.108 | 025 | 1.18 1.12 | 80 | B4 ss | 101.8]
00 | 48600 | 0. {118 1.13 | 7| 85 s | 9831

0,00 | 489.000 | 9. | 0.89 0.86 | 79 | 90 g | 1063 1
5.00 | 491.700 | 0,13 ] 0.8 0.59 | 79 | 92 a7 | 8.0
0,00 | 495.800 | 041 ] 0.3 0.50 } 80 | 87 ps| 00|
25.00 | 446,000 | 0.09 | 0.42 0.41 | 7% | 8 gs | 2910.2 ]
0.00 | o700 | 9% | 0.89 0.85 | 78 | a3 e | 975 |
5.00 | 500.200 | gaz | 0.5 0.56 | 78 | BS g3 | 1078 |
0.00 | 502.400 | 0.10 || 0.47 - 0.45. | 7% | 86 | 4ol
45.00 | 504.600 | o003 8. 0.16 | 77 | 85 Be | 166.1 ]
50.00 | 506,300 |  0-03 | 0.1 0.1 | 7| 85 gt | 185.8 ]
s5.00 | S08.000 | 0.03 | 0.4 0.14 | 75 | 8s 8 | 146.3 |
c0.00 | S09.500 | 0.10 | 0.7 0.45 | 7| 82 as | 9.2
gs.00 | 511,300 | 0-1F | o0.89 0.87 | 68 | 82 g2 | 65.91
70.00 | 513.000 | o1 ] 0.51 .50 | 69 | 83 2] 971
75.00 | 514,900 | 0.12 | 0.56 0.55 | 7| a3 g2] .61
20.00 | 516,900 | 013 | - 0.8 0.59 | 68 | 83 g2 ] 8.2 |
85,00 | S19.000 [ 0.12 | 0.5 0.55 | 7| 84 g2 | 975 |
90,00 | 521.000 | o0&} 0.65 0.64 | 7] 8 g2 | 108.5 |
 'gs.00 | 523.400 | 019 | 0.8 0.86 | 7| B4 g1} 9701
100,00 | sz5.900 | 0.2 | .56 0.55 | 7| 84 g1 | 1025 |
© 105.00 | 528.000 | 0.1 | 0.51 0.50 | 70 | 82 go | 1023 |
]- 110,00 | 530,000 |  0.13 | 0.8 0.59 | 70 | B2 go| 893 |
| 115.00 | 531.900 [ onl] 0.3 0.50 | 67 | 82 go | 9821
| 120,00 | 533.825 i 1 0.00 | | | 0.0 |
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"‘:)0/ /'é- /’ f]’t”ﬂ fx.‘

rs:/ >f/7@c/(/ /%f'?f’f

= A

VELOCITY FIELD DATA SHEET

Source: ﬂ/%‘é) _&n ;/.-

Test Date: 2/77/72' Run #:

bisturbance a0 H

1%

: Barometric Press.. 0. H)
h]//‘? Dry Bulb: s 6 Moisture:
ube #: 3{7{ ‘y/ Cp: 0- 37 Stack Area:

Dwnstr. Disturbance QZ)CIL'

L

imensions /jm.._ﬁ 'ﬂdrﬂ'/‘{" Stack Height . #{/ﬁ-
TRAV. %’/ - pr + AP |TEMP | sTack | O
{Pr.4 |pfamM | roc [PoRT  |In H,0 " | PRESs | nuLL
4/ | g™ L) 0
Z2 2.D - ) Ne)
3 4.4 . 33 O
a q.¢% , 3¢ O
s J.55 . 3] )
6 /3.3¢ ey O
B/ Ll BT o 9,
2 20 | | | .33 0
3 4.9 30 ()
4 9.9, v fo> ), |
S /198 f38) JO
Z {73.3¢ .30 . D
COMMENTS : A mO.Z7S

Advanced Systoms Technology, Inc Washington, OC




ﬂbrs: #fn»—/

’/Qf)—v-'

/77-.‘» s

Tube #

lb -4‘—74; M? Dry Bulb:
‘26

+

Source:

J/ /

"VELOCITY FIELD DATA SHEET
LPA fepedeeric Copred

Test Date:

Barometric Press..

56

O

. Disturbance

-

Cp:

)

Dwnstr.

/o
Ds.mens:.ons_/'7/3 Y4 ‘2‘39 75 Stack Height

/Ofyglnun 3.
/ S0.1¢

Moisture;

/2.

Stack Area:

Disturbance

[ s

V/

% PT +. AP |TEMP | sTack | O

DIMM LoC PORT In HZO PRESS NULL
3 (¢ | W JLlse -
s 3 D
7.98 .4 0
10 2
/3 - 3 "
1A .33 0
L3 |D A +
4. 3 25 O
235 <30 @
1D 32 ()
/S » 35 )
[ || -3 Q

. Advanced SYS‘OmS--TGChnDlogy,- NG,
L

AL el o] O
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VELOCITY FIELD DATA SHEET

Source: az/%/of&ﬂj%f

Test Date: %Vé%/%L Run 4:_/

Barometric Press.:

S

Cp:

0.0F

Moisture:

Stack Area:

Dwnstr. Disturbance

Stack Height

30. ¥

/2

/4
7

“|TRAV. % PT + AP |{TEMP | sTack | ©
BT. ¥ DIAM LocC PORT In HzO ) PRESS NULL

/ 2w | A 2 Ky A 8

2 4.3 | iz 14

3 7,25 1L -

v 10 17 a

S 13 /9 9,

6 e 30 4,

25! 3 | B | /2 9,

§ > 4.3 Wi 0

ffB 228 2] yo,

AN Vi .l )

M3 413 AT 0

My 2 Ry 0

fﬁ;zjzzzle
COMMENTS : ulﬂo

Advanced Systems Technology, Inc.

Washington, DG e




-,95' — /2D Run {: _I ' Daro. Press.: 32 /%

ethod: /3 8 Numher of Points/ports: /,g/z
. o, !
“wime per Point:_ /0 Mg Net Total Sample Time: [ 20 #lin/. _
g s
pimensions /Z/ Stack Ht. sStack Press_—o2 - /

' pist. g/'dz‘o Dwnstr. Dist. ,Z D Assumed Moisl:ure:_zz_
e ﬂ'ﬁﬁsrﬂ Orifice 1: /' 90 Meter Covr.: (- IS

1: AST#23BlAcK rrove v: L Redcedco: - €Y
%/ #—Z Pre test size:d: ﬂé’d, o 4@. 288 82.257 %;02_

<, 8/ Post Lest =zize: SAME 0
Silica f: _-Z_/V/E% Rﬂﬂ #l -

Pre test _ Posl testh

. CIIECKS
pie Train Cgt 055?1-‘1‘4 @ 26 1n. 114] Q-ﬂﬁ Cre @ 7 1n. g
ol Press. é In. for 15 sec. I/In. for 15 =ec.

tic PL'-eés. / '5 In. for 15 sec. I/In. for 15 sec.

thod 3 —  Tn. [or 15 =ec. - In. for 15 sec.

IS TURE
pinger (ml) .24 % Gross _AOL rare 5 Net
2 Zj'éjjl‘olzn it

lica Gel (9) \_Z_’Z!Z_aé;Glo':q 52&9;, Tare _‘g,g_-j%fn-ret

_AS COMPOSITION
Sample type /I//4 rass 1 Pass 2 Pass 3 Average

. M %CO 2
\nalysis type
%0,
lotes:
Alswta, Gmrqn MAdvanead Sysimms Trehnology, Inc. Warl unq-lr;u-i;":

L —— —_— —

B-5




PARTICULATE FIELD DATA

Test Date: 1—/5—92 Run §: Z

g 0\")’:71/4'510 Test Method: /343
K=4.¢

w1 [an, [ L |t foben Logn s e

| 0 | myo0 [ (°F) [(9Fy| (°F)y | (“P) | (%)

o |/3LMS| AL 36| — |98 | L5 |65 42| &
136 |:76 344 = 951 ¢s5 (65109 | &
[4/: & |- 721395\ — |51 67 |73 les | £
[4¢- | .73 (3852|5570 |76 LT | £

sz 7 67|32l = |62 |7 (50|67 S
(556 | +651342| T 162070 %] \7/ |5
[0 | LD\ | — LD | 72 13|72 |6
[65.2 |-STRT3| — |$%| 72 |59 |7/ |45
[67:S" |66 |36 — €| 72, |5 | 26| S
[744-3 |-6% |326| — [S¥|73 |¢7177] 5
[77-0 26K |326| — |4/ | 76 | 5% 75| 53

— 5L |40l 32| — 57|74 g7 |50 S S
[5%b |7 |33 — (7| 72 |5y i5/ | &
[7 33 |67 32 "lep| 73 |&6l5) | &
(7€-57|,67132|| 140173 |65 52| &

3.2 671321 — 64| M 157 |93 &
2.9 | 69|309| — 16474 192 194 &
212:6 | 451342 — et 73 |5) | ey | S
27,3 | 13288| T 146 |78 |52 | 5514 s
2208 | S7AE |46 | 77 |521es1 Y5

“p " Mania, Georgia
i

Advanced Systems Technology, Inc,

B-

6

e i
Washiityetr, I®

el



RV EVG

(G Ph - Electuce

PARTICULATE FIELD DATA

Source: ..Z_—ﬂ/.éﬁr

orsi__AMES L. PQKZSEE Test Date:gd~/§€~F% Run el

-"9,'&?-—//:25 Test Method: /3 A5
K=4 8
DGM HOT :
CLOCK | READING TAY N KAV BOX |IMP [STACK |_DGM TEMP| SAMPLE
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AS_COMI'OG1TLION

r_il'_np]_e Lype A//‘g rass Pass 2 Pass 3] Averagn

.I\l] u\h l’.r-mur-\ Ari\nurr‘rl uy'tnm' '!r\-rh-qunI—n_uy- Inr, i '-'lm-Wn-:lui:'u|Ir;||_ l‘lt'.
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PARTICULATE FIELD DATA
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TIME V (fE-) (1111?1 ) (lllrz'l(.)) I(g?;’ ;E::I;’ .IEMP (6;{) OET TRAIN

. —CL gl

&:{ﬁ;gzyﬁrﬁ@ 4‘7‘5"3'-6-9_:— & | 76 Q/ g 7
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DGM Hor '
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B30 0|33 |— (66| ¢ 12U1E | /)
240.91.121345 | — 25| 73 91 B5 | o
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fy — -S_f'zf | Test Method: /3 A&
| K=4¢

DGM lo'r
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PARTICULATE FIELD DATA
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ARTICULATE FIELD DATA

EPA- Eij‘AQIL' C’RD/JJIA@» source: Z WLET

Test Method: /3/8

rs! \)/4‘/7755 L pﬁRKE}? Test Date: )—/%-%Z Run {: ﬂ
pd — IR

Hgg: éﬁ
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540.01.10134 ~ (2162 [P |1S
s2-1 |.7613¢s| — ¢y | 7( 187\ 77\ <
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K= <%

_ DGM ot
CLOCK READIB’G Ay~ OH BOX |[IMP |STACK
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/ﬂ"tqq '——'/,'/S un H:_5 _
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PARTICULATE FIELD DATA

HDT'¢E Source: _L/V/E‘(L

Test Date: l"‘/?-"c/-ZRun f: é

1) 55 - 5 Test Method: /.3 &
/<-—I:f/,6/
cen | potue |ar || o | omic | et S
n,0 | 10 | (°F) | (°F) ("F) | (VF)

0 A B3 — (66|75 3|\ (2

oz 355|600-GS |, 76 |79 | = 15< 75 |55 5% | 12
D1.4-\.7% 3 — 50 57 \ao 55| /2o
o/ 7\ 7 |22y | — |54 103 179 1€ | /2
V165 Lo/ Ryl —87\ el 972 |8 |05
é@&é 7/ B0l —5&lS 7T |65
(27.5 .3 56| —|s5 18k 57 (90 | (O
(323 |66 31U | 1 el TYeoi9( (/0
(30 [ | 608 | — |58 \c/-E jofR | D
(4] 762097 — 576! 6 o122 |
G4, 3 .G Bl | — BT 16/l0 O3 | <
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. 0 | 10 1¢°m) | (°Ry| (°F) | (OF) | (Om)

693F . 10|33L— (32231 (93] 1D
1L95.C | (51312 |@HF3D7 152 | 7o
3.3 |- 743 | — |GFe3 P93 10
5 (| W)3.30— 55| 629105 6= 7o
712 90|
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e ‘Time per Poinl: (224 Hel 'Total Sample Time: /AO/W__JJ
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PARTICULATE FIELD DATA

/ /5 AR~ Iwé Source: L ALET
?s: ___—[ \AIVES 4222552 Test Date:ad—/$9-53 Run #:_é
6"( — 407 Test Method: /i3 45
e | S (O[O, gk [ ot |zl s
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780-&6 |- % 345 |— |87 77 |e7|e3| &
A4 bl (3L | = 67177 (901844
729.5 |67 1331 — 47| 7€ |50 |54 3
PEZ| L322\ \g9|54159 |7 | <
N37.% |67\ 32| — |7 | KD |32 |-L
3.5 961268 —2¥ | % |90 |77 | 3
47.% 1, AL 97— |2 %”9 =
523,60 1238 — I D 5 3
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718.7) | L1307 — 1741 C8 (% |72 12
3.2 | A1300 — (2| 70 |¥ |72 4
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Z/./SEPIQ E/&:ﬁ?ﬂt’-—gﬁrfzwmé source: LAVLET
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TIME | Vo (£tY) |(in.}|(in.) |TEMP |TEMP| TEMP | IN [OYT | TRAIN
m,0 | ny0 [(m) ry | Y, |« (“F
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j. E/U/g //E/c'(/r;'c érl:ﬂ//.-ﬂj source: 04/%/(‘7‘

i Lni Test Date: 2-/F  wmun f:_/
;;"f I-‘Z& rest Method:_ /3 &8
g=5.0
DGM ior | ¢4 | #£S &
.OCK | READING Ar | On Do E@p) sx§cx DGM_TEMP| SAMPLE
s | (e |G| ) B B TR | [ | 2
:05 |95 77043 l06S | — B 163 69 |62 | 20
=<9 lo9loys| — (s | 62 |66 163]| Lo
2207 |@I| 351 > |5/ | &2 | 6F16Y] 1o
2224 |06 |32\~ |92| 62 | 7)|6¢| 10
D4.0| o6l 32| " |96 ) 63 |TIRI 62| 1o
225.85.9¢ |42 — |4i| &3 [729|6%| 1.9
229310 | .sol— (4| (3 125|22| 2.0
229,609 | ys| — |49 63 | 7> |
23),5 .08 |.yo| — | 50| 64 |26 |33 \
232.3 (o5 |y |~ 14316Y |80 74 !
2352 1,07 135 = |83 64 L8126 |
230.5 07|35 —1|s3|ey | &) |22 |
23 9.5 35125 | = |b1] 63 [82]77) 3
| 0§ | g0 = |60 |45 |86 |62 23
24 & |. /¢ |g60| ~ |z |73 |86 |F0 | 2
24.3 .55 — |63 |8 55 =
| Uas7 | o |59 = |é4| 2] |g¢ €] 2
A52,0 | CF 4o | ~ (L3l 72 [§5|82]
L1190 50,1 (2006901 ~1 91| 25 | §2|€3 | 2
AW 56,9 |19 |45 N0 | 29 19919312

) e

Mauin, Georgin

Acvancexl Syslems Techinology, hic.
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ARTICULATE FIELD DATA

5 | 2/ /ﬁ—/(c}n'c Grindin; s.ource: Olf’;/t’f
__:Tff‘h ey ; Test Date: 2-/5 nuan §: /
nyl ﬁ.'O\S-' 5} O //’QJ'l‘est Method: /2R

K=80

DGM notr
OCK nmmgc Ap FAN ROX |IMP |STACK DGM_TEMP| SAMI'FE
)

IME | vp(ft (in.) | (in.) |TEMP |TEMP| TEMP IN OUT | TRAIN

N 12;)_ (51‘_) (E) (_;)
2598 .15 |05 |48 | 34|41 [ss| D
2.1 [ |0 | — |60 |39 (€S
. q o | Ac | — |Ld | PsT 1G9 |6
k-9 o735 | — |6 |14y {4l |g. | _
niaa |269318

1,0 | 1,0 | (Yr

L SAND

53,558 |[F.332 | 0.c77 53 \\

e :
2, Goorgin Advanced Syslems Techinnlogy, Ine,
0. Goorg : y ogry. Ine.

'W.'l!'..l\inqlnn. I;JC
o 3 I c e

]



PARTICULATE FIELD DATA

: SE/Uﬂ "’HEC'/‘RIC GAEMDIM Soutce -Q/-Au £
ng -—-92 '32 _hun s #!2

;;'or]: ZB B : Humber ol Points/ports: J?/f

me per I‘o,i.nt:_S_ﬂ:-T'_M Heb Tolal Sample Time: g20A’L_zw

mensions/ /8. Stack nt. : Sltack Press o0, &7&

sl:.j" 7/7 D Dunsar, I)i_s:l:._Z_/) Assumed Moisbur n-é'@/

5%7#3 orilice I: Meler Corr. & 92?
A :N#g"g/aé_ Probe | 36__,{#_?2 .Cp: 22- 5?

ly Q_,QS_O_Q}?-__ Pre test nizn:___§§£ /2?4(/0 #__Z o
S—, & . ozl tosl ..un-______(f__ /t ‘! ” ]
silica 1: (O TLES Ryw #,72 .

e Post lLest

Train __‘____&_ _CFH B ___.Z_______'.ln. ilef __(,_2_-4?_/___01?:4 g __5 . ey

Preans, ____S}.Q-_'l.n. For 15 snc. ) ~ ', . R

Lo LH TR

In. for 1% neee.

Lo 15 mec. — In.

For 1% e,

:I'J.QI.' (ml) 2/,4_ Groses _cgéc;’(}ln - Z p, ”etﬂéa
: Gel (g} ;Zd’é%q(-ltm" ‘;&Cﬂi e /&] 6 L7 LeTol al
MPOGLTIoN

________ j_ Hel i
e Lype__ 4244 R Pass 1 'ss 2 I'ass 3 Averagn

D e L —

-r‘nn||-1

e e e ie e

T e i i R S ——— o n

Arlvmlr‘ml.»y dL TR lmlmnlr\qy lnr-

T e e A ——— e e . L

"y . bre e v e e

Werihitwghan [y

i s o — TS

Baro. PMeess.: ‘?é /{




ARTICULATE FIELD DATA

A '/E/(’CJrW"C' G rintiy Source: oy fled
T im Dins Test Date: 2-/5 Run #: H

gt [2°22 ﬁfo;,ﬁ 2: 3 Arest Method: /2B

K=

=S 4.7
DGM Hot | 4 3 & 7
REI\DI\gG &_P A_ n sox |IMp |STACK |_DGM TEMP SAMPLE
vV (£E7) (in.) | (in.) | TEMP TgMP TEMP N |OoyT TRAIN
H,0 | Hy0 (_f;l (;) (SF') ((,F) (CF)
269418 .22 | /35| — 99 | 93.9| 8 | §2| Y5~
252,85 1.325 |25 — 169179 €31 <) Y.S
2ol o | 2 | loo| — | 74] 25 | E51 6L A
298¢ IS 5| - | 25| 726 | X8R S

) Do | a4 | 65 25| 2y | g2 32

/

3

3

293.0 | 2 l.sel — 192 22) 1 §€1 82 27
41[

{

Seea |23 03— 195 |92 74 1¢3
2981 |.apla4 | — o8 ka1 92165
2900 | 187 |~ b¥ |72 H1y3 | ¢
| b |95 | b | 74T ¢y 183 |3
s Lis 10| \ag 1952 199 19113
S g bl o [ug 1930 19¢ (1 1S
295.9 |db | S| = LY |73 g4 193 1 3
ap2 Lo 147 —1681\73. 7\EF5 3
3
I
3
3
3
3

204.3 |1l 1-5] | = by T 127 4
063 13 bl | = 16K 284 197 ¢y
00,5 112 | So| — l6f | TUL 19T &9
200 IO A7 — lef | M57187 19
2003 |ad Lol | — [ey | 1071457183

6 |0 | | 6F| s {87183 135

Advanced Syslems Technology, Inc. W:thinglnn.‘[E
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ARTICULATE FIELD DATA

' EfA /E}f’C'}W'lfc 6f/f;//}"fﬂ Source: DV?LIﬂ L
T!EM ,0/—»'1]" . _ Test Date: 2~15 Run #§: £
2:2% 2,32 Test Method:_ /303

" DGM HOT _
1.0CK READIgc OP FAY Box |IMP |sTACK |_DGM TEMP; SAMPLE
TIME | VL(£t7) |(in.) (in.) TgMP TEMP| TEMP N |oUT | TRAIN
Hy0 | Hy0 [(FF) {("F}| F} {("F)|("F)
o s G >

301 |4 |45 — |ee|22 [€2]8313
309.Y [/3 |.6f ] —"| 68|70 18721 €3| S
32LS | Se| Tlee |74 | 8§D 8313
2L Lpl 41 - 1Lg | 103] €719 |3
232 | 225,384

—————

J_m“"'a- Georgia Advanced Systems Technology, Inc. Washinglon, nc
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;/A - O .’23_# Run [ 3 _ __ Baro. Press. ,3_42_/5{'
:. /3/2 Humber of I.‘o.ini:s;/porl:s:g //‘7’ ,__
e per Poinbtig 3/77121_/- Hat Tolal Sample Time: /RO o

,i_menslonsm_stack ne. stack Press 2.78_ .
yist. ? 770 hwnski. l).l.sl..-zo Assumed Moi.:;l:um:_(_zf_é?“_/

I_Zﬂ ﬁ[ﬁ_ﬁ/w Probe II: _%’/ #2 Ccp: 0 g? . )
_. _Q_é_é-ﬂ__ﬂz I're Lest sizae: SEE /?d[m #_Z R

6/7 __ Posl tast nize: i e 1! e e e
Silica ﬂﬁ//TLE?L /?&//V#g .-

& I're_Lesh Post test
Train é/_@__s:_-_c.’l M oA /_Q Tn. Iy 7248 cru @ __\_S_?_Q____ln. ey
2~ |n. for 15 sec. &7 In. for 1% ser.

;- I'ress. In. forr 15 rec. In. for 1% snc.

— in. {n1r 15 sec. —In. fonr 15 neo.

oty 2Bl crore PO 2wt g
A Gn'l {c) éQéP_(d Gross &0&; Thte _é-'g\_g_; et 7O\ é I'nabal

OMI'QS1'TION -
e type M Pass 1 Pass 2 Pass J Avorage
M *CO, i
sis type .
%02 I ) —
Ad:;u;:ml Systnma anlmninc‘;;- e, Wn.".hir.nﬂ-n-n_ I;;‘

TTTTR-29

;'ll /ng#? ‘ orifice / 747 Hel‘.er. Cortr. _J__Z__.W ,




ARTICULATE FIELD DATA

. EPA Source: f/eC}’”""C Grintiag Ol

:._j'/:“"“ﬂ/l-;!- ‘ Test Date: 2-/¢% liun #: 3
_'-5’:23 | Test Method: /ié |
K= Y, 7 _
CK REREI;Z‘ .G Ar | AN §8§ IMP |STACK |_DGM ;r_m SAMPLE
ME | Vp(£t?) [(in.)|(in.)|TEMP |TEMP TEMP N |oyT | TRAIN
H,0 | Hy0 | (VF) (f) [ TR N (YF)
31/6] R26.2),28 |99 |— |79] 76 | 72178 | 2
T 1260 L las]l T aneag ol 292
3313 g |2~ e [ 133182 [99] &
333 5|2 .56 — €8 2 [ €3]]
3356 1.2 1.6/ | ~ |8 69 8|27 ]| 2
~3), 5 | .08 | 38| — Bl 69 |exlr) s
339.3 |,/ l.62 - | 7] 69 |88 ]79] =2
)6 ol 42— by Leliep [Tg] 2
343 7 | V.51 — 120 67 [go|% | 2
yus s | S| —|6T16F |g0)761 2
347.2 o9 |yx| —1 6] 67 |50 |28 |
349 Al av] 3] — | 65| 6727|2627 9.5
3,6l 249 ~ [46] 67] 8o | 2
Sy 9] €9 — |66 6718 |72 *
3569 | A9 |07~ leg b8l D7) D
3595 12 | sk~ |y (611 1$0 |aq | 2
3612 s l9al = [bgled 1801071 2
23| o |-Sel — l6¥] 46 |80177] 3
2659 |25 Lol T |k | L3319 |77 1 I
36e.0) |27 lpael— |e¥|6491791761 2
Advanced Syslems Technology, Inc. | _ Washinginn, DG
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ARTICULATE FIELD DATA

Y . . source:_L /€¢ de”"f Cor i Otle!
j/.”"\ Drni Test Date: 2-/5 Run #: 3
A D3R Test Method: /3 B

K= 4.

DGM HOT _
READING Ay R WaN i BoX |IMP |STACK |_DGM_TEMP| SAMPLE
v (££3) |(in.)|(in.)|TEMP |TEMP| T MP N [OUT | TRAIN

1,0 | 150 | (OF) |(“F)| (°F) JOOB)(TF)

13707 .92 |10 | ™ bf 16y | 79176 | 2
2022 114 |-bs| = ledletdag]1d 2
29 D |Lse] — |8 | L3191 95T 2
372 .02 |56l - [6€]63.3190174) 2
2944 |

53.365 | 364 |70 <7 J =30

Advanced Syslems Technology, Inc. Wasl \inglnn,_ NG
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PARTICU LATE FIELD DAITA

i £g7£ &_M&' .,ouwe.ﬂ_mé% —

'Y 7 — /0 /é Run f: 4 Baro. Press.: 3_0_ /8
sod: /8 B Humber of l‘-oinl:!-/pot‘l‘S'gvel/‘/ —

e per Point: S@ ZA. Net Total Sample Time: /ﬂa YA ~

en';lonql éagzzgautck ine. élack Press /2. o 70
ist. g . ’7'70 Dwnsty. D.’I.SIZ-,ZD Assumed Molsture: 2.0/

;ﬂ:ﬁzﬂ#‘g oritice i:_fe P47 meter covr.: £-977
1 AST#Z-BUE veome u=_3é> ‘2 oKL
MSJ #‘;Z Prre teslt size: __SEE /?(/A/#_z e

L,/?' 7 ___ Tost test sizn: /41 /H n —
gilica ﬂﬁ/[[éé?" A?(//I/#V ..
Pre_test losl Lesbt ]

O 200 _crn @ _é.j_;___]n. Ty @_f@a{—CFM 1y ____é_’__h_ln. Flry

___.S_ in. for 15 sec. _ _,__’_’__/Tn. for 15 sroc.
5. é in. lfor 15 rec. 4 ____/___/ In. for 15 =snc,
" tn. [or 15 =Rec. = In. Tor 15 nec,

(ml) _205 Gross Q_Q_Uﬁu_a'l'm:e 5- et

" /_.?_[__?d Terlal
Gel (q) mgéﬁross é__@@_i_ Tare gj&; Hel i
MPOSITION

type /VA Tass 1 HET
%
sis Lype ”}4 02 ——

Wl
b ]

2 rass hverayn

. e A —————_n A {4 m—— = e o oo 8

& ‘-‘ (mn:"m Advanced Syslems Techinloqgy, ne, Whashinglon, D0

ey e it e e

e Bt . o o e RS W = e mm & i L A s n s




. s. E/A JElocdric Grindiiy source:_ 2 Ao f
% Jom Lo _ Test Date: A~ /4 Run #: H
/0: /é Test Method: ,3 A3
fraish | K= 4.9
-LOCK | READING Ap | O BOX | IMP |STACK | _DGM TEMP| SAMPLE
TIME | v (£t) |(in.)|(in.)|TEMP |TEMP| TEMP (N) OYT | TRAIN
; H.0 | Ho0 | (9F) | (UF) F) F) | (UF)
2 2 A1 Y L
gon |329.955],19 | .87 | — 45| 53 |5) (40| 3

389.0 | M8 | .89 — |FF| 5T |25|5] 51
%49 /5| 21| " | 351579 5|52 3
36.5|.08).35| — |30 59 | L1159
387,201,059 24| - 3¢ | 8§87 | (2|55 /5
2909 0,33 | ~ |38 358 [£31521/).5
59231 .2 | .9¢y| — 38|52 |EX| 59 3
295 | YLy | — |3 8L 1EPlel | 3
23904 | |Ler | — 1351 57 1701 ¢e313
295, .p7.330 — | Zls2.¢|2216941 5
33 |~ 140 |56l |18 |as | &

2

P

3

2

2

2

2

=

2.

dor.5 | 01 ’:; 7
dpz1 | pUl.2¢ = | 49| seyina| et
dpg g | | ) = |44|520 193 | &¢

Y725 1,08 | 35| — [~1D| 52 |76} 70
Yog.y .02 33| = |u3] ) |28] 7!
1.0 1 oq ] x| = | 48[ 57 | 74| 72
g9 |27 |,z —|a72]| 5> 89| 74
Yry.b| 06| 28| — 521 &9 | 41|75
Urg, 3 /885 —i5ylsg | 50|76
Uy g9l al 15X —|y4[(55 |gy| ??

o

Advanced Systems Technology, Inc. Washinginn, 156
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ARTICULATE FIELD DATA

PA: E/Cc,ﬁrog}?womc; Source: /M/ JLET
q—-—_Z 0@ pun s 5 Baro. !?1:ers.:_3_é{flg
/? /:)) Humber of Points/ports: g rQ-d//"f S
me per Point: im:w Neb Total Gample 'l‘lme'_Zz_O MY
ensj_ons_w:stack ne. stack Press 2.0 70
;t'_(g' 77 D punstr. Disbt. ZD Assumed Mo.i.s.:l:uu_-m:_c_?;__t_?__/
ﬂ' 67#_? orifice It | Meter Cour. :___Q:_ﬁ;?_?
éS_EﬁB;BlQE_ probe ﬂﬁéi??f_; cp:_(2- 5/.4 R |
_4_;25_&_7{5_@___ ro Lest size: SEE  RUN # L .

: {/._7 B Post Lest size:_ /1 o )
- silica §: (AT LET. oUW S

R Pre_teslk Post test ... .
ﬁ‘rain _QJ__Q&CF:M 2 ___[Q__'.l n. Hyg @/J’Cﬂo crm @ _,-..é..-....'“- Hey
l;es::. ___’Z____'.T.n. for L5 sec. _______J_F/___]'Il. forr 15 =roc.
Press. _ 3'5 in. for 15 mec. ) _ff_'l.:1. forr 15 mno,

[or 15 nec.

et e

—  n. [or 15 sec. —_—1n.

jerr (ml) -£05’Gross é 69_0_5_ Tare £ llnt |
a Gel (9) QQ_%%GH,H- é&a_&“ Tare —?‘z% Het 8‘9-%“11;11

le type /Z/ rass 1 Pazz 2 Pass 1 Average

%0, —_————— — - —
Advmwndﬁylmn*1nﬂnumuwlnr Wainhiinrglens, 1305
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mE RIS ]

115 FPALElectonse Grivd Houxce: Ou Het
I—Iﬂ‘ b/nl Test Date: A-19 Run #: 5 3
5 - | DU Test Method: / 3;_[3_

Frnish | K= Y.

} DGM - HOT |
CcK READI§G Ap |OH BOoX |IMP |STACK |_DGM TEMP SAMPLE
ME | Vp(ft) (in.) | (in.) |TEMP TEMP TEMP N oyt TRAIN
H,0 | Hy0 |( F) (YF) | ("F)

&
o eam 9 Ls0 | T |eu]é® §L152| 3
Jolwr|— (49| €0 |€Y s 2.5
9531 | .1 0| —ug| 6\ | 851€3) 2.0

‘435.’2 g sy = | 4P 69 €6l g3 2.5
o [od |96 18y
L3\ ¢epq G080

3
3
| 2
'-lif.‘zé, MBIk L
W7 L.ty — 163 16l-4 |13 ¢f | 3
3

3

3

3

L

gl 11D 16) 17 Lbd Ll 193 189
gy 1L — 5P LA 99 1945
Ysip |.dal-t] — |37 [,3 194 |90
dsag Lof| L2l = 18¥ 1Ll 154 19
G55 B3]1.03] = |59 |6 JAF2N
qjy,j.}ll ,461 — 5'4 AN GN92| 3
vl gl ds 0] — 1971621961 73] 3
Y63, €111 56 3142 {94194 2.5
2
3
vl

yeg [ |08 | 2P~ 5L 6% gy |92
v 7.y |9 % — 55| &l | 93193
4700 | 231110 s 6l 195149

nta, Georgia Advanced Systems Technology, Inc. Washinglon, DG
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a2

f/} L/("f/fdﬂ!(' 67!‘1:”/_’1@ Source: OU')L)"}. —

T Al . pest Date: 2-/9 _run #: 5~
[i)Y _ pest Method: /35
| F;rrr}‘(
DGM ‘ HOT |
READING pp |OH gox |IMp |STACK | DGM TEMP| SAMPLE
v, (£7) (in.)|(in.) | TEMP TEMP| TEMP N |oyT TRAIN
H,0 | H0 |f F) | (°F) Or | D
g8 |84 1= 53141 99199 | 3
S 5 |20 T syl e3 198 %5\ 3
1 I LLsx) — (854 L3 (972195 A-d
T5a g aal.se| = |51 € % 145|3
STYYE
e LTI
S eorgia advanced Systems Technology, Inc. Washinglon, DG
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PARTICULATE FIELD DATA

/ pﬂ ""EJEC':./RIG GRJ-WDIJUG Source:_{ :?é Z—ZETL
‘Vg — R.89 run :__ng paro. rress.: ¢ /%
1ocl: / a;@ tumberr of Poinks/porls: JZL//J/ —
ime per Point: M_, Net Toktal Sample 'l'ime: Z‘é /____7’?,4’:44_" -
imensions /7’&33475.::13.1(:14 Ht. Stack Press ﬂ.Q? A
k. g 77 0 bunstr. vist ..ZO Assumed Moisture:29-4/
XE A’ST#B ovitice u:/.747 Meter Cotr. _ﬁ_Z?f
' H:M#S:BM_.E Probe H'Bé’/# 2  cp: B-FY _
DAED FFZ _ vre test size:_ SE_M_Z__.._______
Y.7 Post test siza:_f) "n_n

Silica §: _&_KALA__JL /’?M}#’&" ——

CRS I're_Lesl Post _test

O T

e

TR P T A

rrain D005 cm e _ /R _n. iy L2000 CFM @ __ & n. ng ’E‘
Press. __ & In. for 15 sec. & In. for 15 snc. fkl
'iress. ______Ci_-n. forr 15 mec. — “in. for 15 sec. n:"

e _n. [or 15 5ecC. ____;_illl. for 15 apc, }l

e ——— - o

ger (ml) 2OS Gross _2OD0wbrare _ S wet /<7,
Ca Gel (g) MZ_@GIQFF : 2 @0_5_ Tare _270? Het Fotal

(.-‘__I_'u QsLI'ION

le type A/A rass 1 ass 2 Pass 3 Average
| /J//4 %o, ___
iysis Lype -
%0,
u""‘ r‘m";'-‘—-—-'---——-------—---- A(I;J:u_t:r:rl Sysinms 1r\rhnnlr\(;;“l;;r: . o W-vlmnlnn l!(‘.

o m— wd dm Ramirer a= @ M AN & mE b mmrmemba—t B P Are =

B-38




'RTICU LATE FIELD DATA

e —

B-39

--f/- /f- e Trdat 1[fd1'f [“""/' JSource O"'L/’ | ‘
Test Date: _}___’_‘j_‘ﬁ_}_rlun #:__é____
— pest Method: {37 -
Ernssh K=Y -
1 DGM 1 | 110'1'1 ] . ‘
CK REJ\DIE{G AP AW | BOX (IMP STACK DGM TEMP SJ’\MPL‘L‘.
I v, (EE7) (in.) | (in-) | TE sMp | TEMP TEMP 3“ og TRAIN
uS o H,0 | 120 or |CF (YF)
| '»fgs,lox,lsj s | — |64 €0 184 g5\49.9
ygbl T’-—?j:.w " eyl 22 | 5| B UT
g7 |1 .81 T16% G| 70| 88| 3.5
oo 7 |13 6l — 162 79| 921 €25
e Y1 DV s Lo 581 ¢ AR
gie0 |04} 42~ RIENIT A=
42,7 9 1.8 LT Lo\ 71123 ™3
o0 |ela S| T 5 2171 5\ 83 3
oo 1D |47 1= =7 7l | |81
e |03l LT oo | uslesie | =
R k) PL A cq| 150193 o | 2
<00 |0 = se| el esled ) 2
i |10 |47 | = lef 1I0d 2193 | -
S 113 J6 1Lk L= W1 ggl | 82 ¥2| 3
5130 S LSV — 155 133 |43 1§2 3
cq,9 |2 sk | —Ia7 g |43 14213
A 13 Ll L= e |edd g3 18213
IR H e L w170,k | &4 3
o) A LLS = (o | o583 1¢2 S
523, |04 | g1l —156 21 Lsylsl13s |
———""" Advanced Sysler® Technology. Ine. A __v~f_1§t_n_n9_1_o_—n_'9__§




PARTICULATE FIELD DATA

- ,
i 7 E//v" /Efpcl-c:ﬁq;'c Arindiiy Source: 0’””'?7[
' Jim _pint yest Date: 2~ /9-7%run i: 6
. 3:56’ Test Method: /3/9 |
bk Frnish K= 9.7
DGM o’ ' ' :
rEADING [ OP O pox |IMp |STACK |_DGM TEMP SAMDLE

v, (£t?) |(in.) (in.) |TEMP |TEMP| TEMP N Toyr | TRAIN
| my0 | 1,0 ¢ ("] O ry | (VF)

55,9 2|k | — |36 ) Y1 | £ &) |3
I 52.80]| 1L — |54 | o | €2| €2125
=300 | 23| bl | = 5| >0 |§2|€0 |3
PRI A LI PR Ml ST ¢7 | g2 €913

| 3:59| 533835

S

W:i::l iy, 130

Advanced Systems Technology. Ine,
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APPENDIX "C"
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.-u RUR L } enayrirved v.-!.-_-‘ w0 Tt b D -~ ....:..-:-._-u waely ¥inseay o 1
-
TOTR R TR RUTIZ LR S atil . . spevy 1A ' . ' . .
' ’ y Yaug y3u1g g0 AyTpen Fegeivie = XM .»1 wrgau] taanavaig 49 XINNE ¢ 4 . % P ety ' .
syiewyes] 193 281 = II. . . _
. jlewuas] vy a8l - I I . [ NTRELLL]] Yreg a8 - lh  oir * -= a 031800 1
] » yaryg e inessdd g - 4 i
1ynuge sed yon} 3jgnD pAepurty g » WII5S wea YINIF JO WA supnsajen = A
i anqay w2 Kag wangd
synupe asd 193] 3[4n3 JFRIIY - wiay - Lig 3 wnjos = 032 s..v..-—-:_-. -“4_9 3 _-.H s e
. t oo [ 4 ary » "5 -._.\a...u ' Eyga - ',
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Epﬁ' : : Source:f v 6 DateQ -T2
JﬂL*{L—“EJAFlsz Xt IFhJA{

Lﬁ ’+ |\, o./zr Signature:

SAMPLES COLLECTED

) DESCRIPTION
ét}ﬁfzéﬁi Errbfyﬁfgs,

S\" I Js]nfr)
ﬂ«JkLF? ﬁzmﬂnz7é£5

Eion of Samples:

~_ containers open?

Liquid Levels Changed?

Person Receiving Sample:__

Date:

s ignatufe .

Storage Locatlon.

ﬂ'r\)ﬂ ui:r‘i ‘E:I CL 2ot A &m«/:. ﬁ ﬁ' | _

mments:

D=6
washington, DG

-'finima_ Georgia advanced Systems Technology. Inc.
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ality Assurance

emenis and QU

nprxil 16, 1992

E. urﬁe f o

gLems chhnology, IncC.

Lree nroad suite 222

A 30303 '

ged 3re the Cx(VI) and Total Chromium'analysis results as’
d by ion chromatography and 1CP/GFAN, respectlvely, for
ger sampled rece on February 24, 1992 for RTI project
02L, Advanced Systems Technology:« Inc. P.0- No. 4005-011-

. H
ou have any qucstions, please call me at 919-541-6569 or
ohso at 919-541-6897. '
gincerelYs
(ke
Kate K. Luk, Ph.D.
48-02L
,Gutknecht
‘Grohse
‘Riggs
e Box 12194 Research Tiangle Park, Nosth Carolina 27709:2194 ‘
9

““e 915 5416914  Fa¥ 919 541-592




r les
d Systcms Technology (P.0. Ro. : 4005-011-01)

s ms 1€

:5):'IC/PCR for Cr(vi}; ICP and GFAA for Total Cr
+ 2-20-97. _

6-92; Revised 10-27-92

, vol.(mt) griginal
Total Total  Taken Total Total Total
yolume Cr(V1) crivi) for Cr cr Cr
ml ug/mb ug Digestion ug/mL ug ug/mk
200 -- - ”LVIOO',0.004BO 0.480 * -
190 -- - 100 0.00890 0.846 * .-
775 - -- 200 0.0253 4,90 * -
. 700 -~ - 200 0.0290 5.08 * - 4|
845 -- - 50-  5.39 4555 -- i
900 - - s)  5.94 5346 -- “g
500 - -- 40 6.69 3345 - i
450 = -- 50 y.52 2484 .- i
825 -—- . - 200 0.632, 130 -- il
725 -— -- 200 0.572 - 104 -- x
700 -- -- 200 0.633 - 111 -
715 0.0792 61.4 50 0.103 79.8 * --
860 0.108 92.9 50 0.115 98.9 * -
300 0.0818 73.6 50 0.0962 86.6 --
700 0.0156 10.9 200 0.0816 14.3 * --
775 0,012 9.38 200 0.061] 11.8 * --
850 0.0112 9.52 200 0.0422 8.97 * -
1 - - -- 2.00 4.01 - 100
2 - -- .- 2.00 4,96 -- 124
3 - -- - 2.00 5.30 - 133
4 - -- -- 2.00 1.98 -- 49.5
5 @ =- - - 2.00 1.84 -- 46.0
6 - - -- 2.00 2.05 - 51.3
-- - - 1.00%* 5.28 - 1.32E+04
- - -- 1.00** 4.70 -- 1.18E+04
-- -- - 1.00** 4.80 - 1.200 404
-- -- -— 1.00** 4.68 - 1.17¢ +04
-- -- ~- 1.00%* 3.80 -— 9.500+03
-- - - 1.00** = 4.66 -- 1.17E+04
0.0015 0.006 {ICP)
0.002 inrnn)

ts were obtained from GFAA
e was diluted 50 times with deionized waler before 1 mL of
e aliquot was taken for digestion.

at Blk, Inlet and outlet Samples :
uq = (Total Cr, ug/ml * Dfluted vol. (50,00 mL) / vol.{mL)
Taken for Digestion) * Total Yolume, mL

-

fotal Cr, ug/mi = Total Cr, ug/mL % o1luted vol. (50.00 mt}) /

8 vol. (mL) laken for Digestion -
k Samples : D -3
] Tota] Cr, ug/mL = Total Cr, ug/mL * Diluted vpl. (50.00 mL) * 50




'p;nger ‘samples oo
systems Technology (P.0- Mo. @ 4005-011-01)

. ICr atdd GFAA for Total Cr

y11bration check Sample

T0t. CT Tot. Cr

ug/mbl ug/ml.
Measured Expected
1.98 2.00
1.99 2.00

0.0201* 0.0186
0.0204* 0.0180

uits of Biank and Duplicate Analysis

Tot. Cr Tol ¢ Tal. CF
ug/mb ml
Measured Expected Recove:y
0,0490* -- -
0.0332* -- --
Run 1 4.12 -- --
4.96 - -
0.0460" 0.0522 88.1
0.0530" 0.0522 102

were obtained £rom GFAA




APPENDIX E.

n
=
o]
A
')

g

—~
3
v

4
]
&)
H
3
0
o

]
[\
H
Q
W




i Ampere-Hour Calculations

" Test Run No. 1
Tank No. 8
. February 18, 1992
___=T
24-h clock pime interval, min nmpere-houraa
Current, -
et Qutlet Inlet Qutlet ampezres Inlet Qutlet
05 9:08 .
15 g:15% 10 i0 4,500 150 750
0 9:30 15 is 4,600 1,150 1,150
S 9:135 S 5 4,600 383 383
gubtotal 30 ag 2,283 2,283
1 9:41 6 -- 4,B00 480 --
5 9:45 4 4 4,800 320 320
0o 10:00 15 15 4,800 1,200 1,200
05’ 10:05. 5 5 4,800 400 400
Subtotal 30 24 2,400 1,920
;11 10:11 - 6 4,800 -= 480
. subtotal 6 - 480
0:20 10:17 -- -- -- - .-
0:30 10:30 10 p 4,900 817 1,062
0:45 10:45 15 15 4,900 1,228 1,225
0:47 10:47 2 2 4,900 163 163
subtotal 27 30 2,205 2,450
0:52 10:52 E] -- 4,900 408 --
11:00 11:00 8 B 4,200 653 653
1:15 11:15 15 i5 4,950 1,238 1,238
11:20 11:22 5 7 5,000 417 583
subtotal 33 30 2,716 2,474
Total 120 120 9,600 9,600
tal current (ampere-houra) is calculated by: (1) multiplying the current
ampexes) bBY the actual time of testing (hours) at that particular current

he time required t
ort changes and other process

ampere-hour
. The total ampere-huurs
rom the ampexe -nour mete

d (2) totaling the

and the actual rime requir

values
lculated
differences b
the test.

o perform the test are daifferent

interruptions.

r due to the
ed to complete

ca

The BaMpP
due to down

the samp

e interval of the entire
ampexe - hours
1ing time
1ing time and
rime for




Ampere-ﬂour calculations
Test Rul No. 2

Tank No.
pruary 18 1992
1
.h clock Time jnterval: min ere-hoursa
current,
outlet inlet Qutlet amperes Inlet Qutlet
12:22 -
12:30 4 8 4,800 320 640
12:45 15 15 4,900 1,225 1,225
: 12:52 7 7 5,000 583 583
vbtotal 26 a0 2,128 2,448 \
12:55 3 -- 5,000 250 --
13:00 5 5 5,000 417 417
13:15 15 15 5,000 1,250 1,250
;- 13:25 11 10 5,000 . 917 833
subtotal 34 10 2,834 2,500
13:28 .- --
13:45 13 17 5,200 1,127 1,473
13:58 13 13 5,100 1,105 1,105
_subrotal 2| 30 2.23244] 2,5134_}
14:02 4 -- 5,100 340 -
15 14:15 13 13 5,200 3,127 1,127
30 14:30 15 15 5,300 1,325 1,325
32, 14:32 2 2 5,300 177 177 |
- subtotal 34 \ 30 \ , 2,969 2,629 |
Total 120 \ 120 \ \ 10,200 10,200 |

a1 current (ampere-hours) 1s calculated py: (1) multiplyind
e current (amperes) by the actual rime of testing (hours) at
particular current and (2) rotaling the ampere-hour values

'each cime lnterval of_the entire gest run. The total




Amperefhour calculations
Test Run NO. 3

10,200 |

Tank NO. 8
Februdly 18, 1992
24-h clock cime interval. min - Ampere-hoursa
' current,
outlet \ Inlet Outlet amperes Inlet Outlet
15:16
15:20 14 14 5,000 1,167 1,167
15:46 | 16 16 5,100 1,360 1,360
uhtotal 30 30 l 2,527 2,527
' 15:48 2 -- \ 5,150 172 .-
16:00 12 12 5,150 1,030 1,030
16:18 | 16 18 5,000 1,333 1,500
_pbtotal F_ 30 30 2,535 2,530
16:20 -- -- .- -- --
16:30 9 10 5,100 765 850
16:45 15 15 5,100 1,275 1,275
16:50 5 5 5,150 429 429
- gubrotal 29 30 2,469 2,554
16:53 3 -- 5,150 258 --
0 17:00 7 7 5,150 601 601
17:15 15 15 5,200 1,300 1,300
17:23 6 8 5,200 520 693
subtotal . a1 30 : 2,679 2,594
Total r—— 120 120 | 10,200

al current (ampere-hoursl is calculated by: v multiply%ng

seres) by the actual taime of testing {hours) at :ha:.partzcul
- (2) rotaling the ampere-hour values for each time interval of t
e rotal ampere-hours calculated will not equal the amp

the current
ar current
he entire

om the ampere-hour meter due tO the differencet petween the gampling time

ort changes and other process interruptions.

ad the actual cime required £o complete the test. The samplin
e time required tO perform the test are aifferent due to down

e




pruaTy 19,

Ampere-HoOur Ccalculations
Test Run No. 4

Tank NO

1992

. B

.

N |

i-n clock rTime interval. mi Ampere-hoursa
' Current, Fﬁ
outlet Inlet Outlet amperes Inlet Outlet
8:07 : '
8:15 7 -} 4,600 537 613
8:30 15 15 4,850 1,213 1,213
g:37 7 7 5,000 583 583
ubtotal 29 30 2,333 2,409
g:40 3 5,000 250 --
g:45 5 -] 5,000 417 417
9:00 15 15 5,000 1,250 1,250
9:10 8 10 5,100 680 850
subtotal a1 30 2,597 2,517
, 9:13 -- -- - --
9:15 -- 2 5,100 -- 170
g:21 -- 6 5,150 -- s15
g:30 9 -] 5,150 773 7173
'9:43 15 13 5,150 1,288 1,116
ubtotal 24 30 2,061 2,574
' 9:46 1 .- 5,400 90 --
10:00 14 14 5,400 1,260 1,260
10:16 15 16 4,900 1,225 1,307
6 - - 5,100 510 --
36 30 3,085 2,567
120 120 10,100 10,100
. — A LA
(ampere-hoursl is calculated by: (1) multiplying the current
he actual time of testing (hours) at that particular current
(2) totaling the ampere-hour valuee for each rime interval of the entire
t Tun. e total ampere-hours calculated will not equal the ampere-hours
am the ampere-hour meter due to the differences between the sampling rime

the actual

time required to perform the

time required tO complete the
rest are dif
rt changes and other process interruptions.

test.

ferent du

The sampling time and
e to down

cime for




Ampere-Hour Calculations
Test Run No. 5

Tank No. 8
February 19, 1992 _
24-h clock Time interval, min Ampere-hours®
R Current,
Outlet Inlet Outlet amperes | Inlet Outlet
10:55
11:15 20 20 5,250 1,750 1,750
‘ 11:25 10 10 5,100 850 850
Subtotal 10 30 2,600 2,600
11:27 2 -- 5,100 170 --
11:30 3 3 5,100 255 255
11:45 15 15 5,100 1,275 1,275
, 11:57 10 12 5,100 B850 1,020
‘Subtotal 30 30 | 2,550 2,550 _JI
11:59 -- ’ -- - - ‘
12:00 -- 1 5,100 .- as
12:15 | -- 15 5,100 -- 1,275
12:29 14 14 5,100 1,190 1,190
Subtotal 14 30 1,1%0 2,550
12:30 1 .- 5,100 | 85 -
12:45 15 15 5,000 1,250 1,250
13:00 .18 15 | 5,000 1,250 1,250
-- 15 - 5,000 1,250 --
Subtotal 46 30 3,835 2,500
Total 120 120 10,200 10,200

1 current (ampere-hours) iB calculated by: (1) multiplying the current
eres} by the actual time of testing (hours) at that particular current
(2) totaling the ampere-hour values for each time interval of the entire
Et run. The total ampere-hours calculated will not equal the ampere-hours
om the ampere-hour meter due to the differences between the gampling time
d the actual time required to complete the test. The sampling time and ..
¢ time required to perfom the test are different due to down time for

rt changes and other process interruptions.

ta




Ampere-Hour Calculations
Test Run NO. 6
Tank NoO. 8
1992
Time interval, min | Ampere-hours“
. Current,

Inlet ‘Outlet amperes Inlet Outlet

13:48 .
14:00 6 12 4,300 490 980
14:15 15 15 4,800 1,200 1,200
14:18 3 3 5,100 285 255
subtotal 24 30 1,945 2,435
14:22 4 -- 5,100 340 --
14:30 8 8 5,100 €BO 680
14:45 15 15 5,300 1,325 1,325
14:52 9 7 5,300 795 618
subtotal 36 30 3,140 2,623
14:56 - - -- -- --
15:00 -- 4 5,300 .- 383
15:15 8 15 4,900 €53 1,225
15:26 11. 11 5,000 917 917
Subtotal 1% - 30 1,570 2,495
9 15:29 3 -- 5,000 250 -
145 15:45 - 16 16 5,000 1,333 1,333
15:59 15 14 5,100 1,275 1,190
:07 -- 7 - - 5,100 595 --
‘subtotal 41 30 3,453 2,523
Total 120 120 | 10,100 | 10,100

tal current (ampere-hours) ig walculated by: (1) multiplying the currsnt
mperes) by the actual time of testing (hours) at that particular current
(2) totaling the ampere-hour values for each time interval of the entire
3| The total ampere-hours calculated will not equal the ampere-hours
om the ampere-hour meter due to the differences between the sampling time,
required to complete the test. The gampling time and -
different due tLO down time for
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* SOURCE SAMPLING DATA SHEET
ELECTRONIC CHROME AND GRINDING COMPANY
S A

ANTA FE SPRINGS, CALIFORNIA
Date: 2/18/92 Page 1 of 1 “
_ Operating Operaling
Tank current, voltage, Operating
No. amperes volts temp.,°F Ab readings Notes
'8 4,500 6.0 130 294,003  |Starting testing ut 9:05
8 4,600 6.2 130 294,686
8 4,600 6.2 130 295,713
8 4,800 6.2 130 797,018 |Composite sample takea
at 9:45
8 4,300 6.3 133 208,231 | .
1 8 4,900 6.4 135 399621 |Composite sample ukﬂ
at 10:45 :
8 4,900 6.4 135 200,810 \
8 4,900 6.4 135 302,029
8 4,950 6.4 136 303,262
8 5,000 6.4 136 304,726 Stopped testing at 11:22
Composite sample taken
— at 11:15




SOURCE SAMPLING DATA SHEET
LECTRONIC CHROME AND GRINDING COMPANY
SANTA FE gPRINGS, CALIFORNIA

o
Date: 2/18/92 © page 1 of 1
Operating Operaling '
current, voltage, Operating
amperes voits temp.,"F Ah readings Notes
- s ;
4,800 6.2 138 310,397 Started lesting at 12:22
Complete sample taken
st 12:25
8 4,900 6.2 138 311,267
8 5,000 6.2 136 312,467
8 5,000 62 | 13 313,807
8 5200 | 6.0 136 316,432 Composile sample taken
at 13:20
1 8 sw0 |69 | 136 317,959
g | 520 60 | 136 319,270 :
8 5,300 6.0 ‘ 138 320,597  Composite sample taken
. at 14:15
f
8 5.300 6.0 138 | 321985 Stopped tesling at 14:32

E - 10
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%

E

SOURCE SAMPLING DATA SHEET

LECTRONIC CHROME AND GR
SANTA FE

gpPRINGS, C

Date: 2/18/92

INDING COMPANY

ALIFORNIA
| Page 1 of 1

iStopped testing at 17:23

Operating Operaling 1
Tank current, voltage, Operaling
No amperes volts temp.,°F Ah readings Notes
] 5,000 6.0 138 326,296 Started testing at 15:16 =
Composite sample taken {
at 15:15 7 !
8 5,100 59 138 327,687
: 8 5,150 5.9 138 328,973
| 8 5,000 5.8 138 330,368
' g 5,100 5.8 138 331,708 Composite sample taken T
' at 16:15 ' A
8 5,100 5.8 138 . 333,214 b
8 5,150 5.8 138 334,403 .
8 5,200 58 138 935,300
] 5,200 5.8 138 337,097
8 5,200 58 136 137,790 Composile sample taken
at 17:30

R
¥

E- 1




: SOURCE SAMPLING DATA SHEET
. ELECTRONIC CHROME AND GRINDING COMPANY

SANTA FE SPRINGS, CALIFORNIA .
Page 1 of !

. Date: 2/19/92
Operaling Qperaling
current, voltage, Operating
: No. amperes volts temp.,"F Ah readings Notes
8 4,600 5.5 132 340,509 Started testing at 8:07
Initial foam blanket
addition was made at
7:00 and consisted of
1.5 gallons of
quetrnl 101.
Composite sample taken
~ |at 8:00
4,850 5.6 134 341,565
'5,000 5.6 135 342,831
5,000 5.6 135 344,373
5,100 5.6 135 345,436 Composite sample taken
at 9:00
5,150 5.6 136 345,892
5,150 . 5.6 135 348,200
5,400 54 140 349,948
4,900 54 142 351,130 Composite sample taken
st 10:00 Jt
5,100 5.4 143 352,559  |Stopped testing at 10:16 “

- H
|
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: URCE SAMPLING DATA SHEET
ELECTRONIC CHROME AND GRINDING COMPANY
- SANTA

FE SPRINGS, CALIFORNIA .
Date: 2/19/92 Page 1 of | “
Operating Opémting
“Tank current, voltage, Operating
- No. amperes volls temp..’F Ah readings {Notes
8 5,250 5.4 145 356,082 Started testing &t 10:55
Composite sample taken
at 10:55
8 5,100 5.4 148 358,175
8 5,100 5.4 150 359,515
8 5,100 5.4 148 360.924
3 5,100 5.4 146 362,294 Composite sampie taken
1 at 12:00
k) 5,100 - 5.4 145 363,589 '
8 5,000 5.4 145 365,078
8 5,000 5.4 144 166,305
8 5,000 5.4 142 367,859 Composite sample taken
' at 13:00
8 5.050 5.4 142 369.021  |Stopped testing at 13:15




Operating
gurrent,
amperes

Ah readings Notes

°F

tarted testing at 13:48
Makeup addition:
1/2 gallon of
Fumetrol 101 added at
13:50
Composite ssmple taken
at 13:50

m‘

Composite sarople taken

Rectifier tripped off from
15:00 to 15:05

Composite sample taken
at 16:00

Stopped testing at 16:07

-




~ Rewised 10 B4

uppresson’r’f

Fumetrol 101 Furme and Spray Suppreésant has been developed primarily (0 filt the needs of the
industrial chromium (hard chrome) industry. i1 eliminates furnes from plating without affecting the
catalyst ratios of causing pitting. It is a unique product which.can be used with conligence under

all conditions of chromium plating.

Advantages

Fast Acting
Fumes disappeal immediately after adding Fumetrol 101 to chromium bath.

Completely inert _

It has no effect on the balance and/or control of the plating bath. it 1s compatible with alt SBHS’
. and ordinary (sulfate) chromiurm plating solutions. 1t does not cause piting. ang does not lower
surlace tension.. - .
Savings '

when Fumetrol 101 is used. chromic acid fumes are essentially eliminated. This resulls in @ cost
saving as very stte. if any. goes up the exhaust duct. it is also possibie 10 reduce 1he volume and
“velocity of ai in the ventilation system il this does not violate local laws and reguiations. Fumetrol
101 also reduces heat loss from Ine surlace which lowers heating cOS!S. although under severe
working loads it may be necessary 10 coal the solution. \ts use also reguces health hazards. and
the whole work area is cleaner—bus bar, exhaust ducts. and super-strucluré are free lrom
chromic acid accumutations.

Cleaner ,
The exhaust from dralt boxes is cleaner when Furnetrol 101 is used. even without fume scrubbers
Less chrome iS sucked into the air with a reduction in damage o the surroundings. "'

important Notice Regarding This Information

The statements. technical information and recommendations contained in this document are based
on tests that are helieved to be reliable. However, ihis document is not contractual, and NOTHING IN
14 CONSTITUTES A WARRANTY THAT THE GCODS DESCRIBED ARE FIT FOR A PARTICULAR
PURPOSE OF CUSTOMER of that their use does not conflict with any existing patent rights. The
exclusive source of any warranty and of any other customer rights whatsoever is the writien

acknowledgment of a customer's ordef.

*Trademark of MAT Chermcals Inc
tPalent apphed tor




uME.TFlOL 101 Fume And Spray buppressait
age 2

Make-UP and Maintenance
pumetrol 101 is packaged converiently in one gallon plastic botlles packed lour to a case |t must

e shaken thoroughly belore use. |l tis added 10 solutions containing surfactants. o will be
completely ineftective. :
The amoun! of Fumetro! 101 1O use s a lunchion of the surface area of the plating bath Normally.
one gallon'is useg for each 20 square leet of surlace {2 hlers per square meter) Usually thus
amount will be effective for 24 hours. Replerishment 1S pased on visual observation and will vary
fror aneral. when fumes or spray are evigent. sufficient fumetrol 101
‘ghould be added 10 eliminale them. A suggested addition would be 3 quaner charge.
500 mk SQ. meter (1qt.r20 sq. i)
‘When air-agitation i$ used. it is recommended that il be designed 10 minimize soluton movernent
“petween the anode and cathode. Ths will allow the Fumetrol to function more efficiently.

mount of treeboard should be used. This wiil minimize loss of

 gor reasons of economy @ good a
> ehromic acid and Fumetro! 101 \hrough the fume hoods.

‘Safety And Industrial Hygiene
~ fFumetrol 101 may be irritating upon exposure 10 the eyes and skin. 1L 15 advisable 10 avoid contact
wilh the eyes ang prolonged of repeated contact with skin and clothing. Chemical satety goggles

and rubber gloves are recommended when handling this product.

suggested First Ald ' _
|n the event of eye contact. immediately flush eyes thoroughly with water for 15 minutes and
' mave contaminated clothing and flush skin thoroughty

consult a physician. For skin contacl. re _
wilh soap and walet. Launder conlarnmaled clothing before re-use.

NOTE: ~Material Sale% Data Sheel” on this product is available on request from ihe Safety and
Environmental ‘Aftairs Depastment of M&T Chemicals Inc.. Rahway. N.J. 07065. :

iﬂ—ore Technical information Available

for helpiul information about complele M&T processes.
g. of converson coating of metatlic or plastic substrales

Ask your M&T representa;ive or distributor
chemicals. and anodes for pialing. cieanin
Copper: M&T offers processes and supplies for decarative acid coppef. acid copper lor printed
ircuit boards. pyrophosphale copper. and cyanide COpper plating. '
Nickel: The M&T line includes high performance nickel: specification quality plating bright.

sermi-bright. and zinc 1olerant nickels: sulfamate and fiyoborate nickels.

Nickel-iron: Available from M&T are bright plating processes with a range of alloy ¢

for rack or barrel plating.
Chromlum: gpecialized M&T processes available for rack of parrel. plating. decorative of hard
deposits. Wide choice ot features such as high speed. self-reguiation; high throw: mictocracked.

d. or crack-lree. and automatic fume control.

i ide {low, medium oOf high) zinC systems; alkaline
noncyanide Zinc. and pyrophosphate zinc. Also chromale conversion coalings.
Tin: Processes include acid tins jor rack and barrel plating: sodium stannate and high speed
potassium stannate processes. alkaline tin sok. stannate preplate processes for aluminurm.
Other Metals: Bronze. cadmium, of coball processes. chemicals. anodes.
Cleaners: Anodic and cathodic electrocleaners. soak cleaners, acid salls. cleaner supplements

Chromate Treating: Dip compounds fof conversion coating of zinc, cadmium of copper. Produce
clear, blue. silvery. iridescent yellow. of black finishes.

ompositions

Sales Offices: '

7343 Paramount 8ivd.. Pico Rivera. CA 90860 (213) 723-0991

708 Thomas Drive. Bensenville, 1L 60106 (312) 860-2260

21056 Bridge 1., Southfield. Mi 48034 (313) 353-2820

631 Chestnul .. S.W. Grand Rapids. M 49502 (616) 459-8191

1000 Execulivé Parkway Dr., Suile 233, S1. Louts, MO 63141 (314) §78-0856

waodbridge Rd.. Aahway, NJ 07065 (201) 499-0200
4301 Simonton Rd.. Dallas. TX 75240 (214) 233-7795
M&T Chemicals Ltd.. 670 __\_ralhearne Ave. N.. Hamilton. Ontaria LBH 7N7 (416} 547-1471

CHEMICALS INC.

GENERAL OFFICES. RAHWAY NEW JERSEY 07085

& \IBS WAT Cmerndt -p A" Eighis Qesenved







¢ corrected for standard temperature and pressure;

ot corrected for standard temperature

£® as measured by the gas meter - 1

and pressure;

calibration factor (deminsionless)

dry gas meter

inches of Hg

inches of H,O

i

°R (°F + 460)




gncentration as grains/dscl
: 4

b ]
» (1,543 x 107
ins/dsef = mg (1 - x107)

My,
yhere
V’"M = [ correcled for standard (cmperaturc and pressurc
onversions:
up. = mg; mgx 1.543 x 107 grains/mg, = grains
1000

Concentration as my/ o'

mglm? = __.____.——-0'035V3 14(ug)

iy

V'"M = fi* corrected for standard lemperatire and pressure

Molccular Weight of Stack Gas, Dry Basis (M,)
M, = 0.440 (%CO,) -+ 0.320 (% Oy -+ 0. 23 (% Ny 4 %CQO)

%N, = 100 - %CO;- % O,

Where
% CO0, = 0.7
%0, =21l
% CO =0




Volume of Water Vapor (V‘"w)

Vo = 0.04707f*[mi(V})

:_Where
v = fi® corrected for standard temp and pressure;

Viad

v, =ml of liquid collected in impingers and silica gel

Moisture Content as 2 Percent (B.,)
B = Wu, | Vo * Vo ¥ 19
‘Where

B, = percent,

_
V“’m =F5

- £
Vs fi

F -4

e oL




| cular Weight of Stack Gas, Wet Basis (M)
M, = M (1B, + 180 B, |
Vhere

M= 1b/ib-mole;
M, = 1b/ib-mole;
B, = dimensioniess
y Mole Fraction of Dry Gas (Mo
M= 10 BJ100
‘Where
M, = Jimensionless;

B = dimensionless

* Average Stack Gas velocity (Vo)

TS
v,=KC (m(m) pE‘;z;— | - i

. Where

(bjlb-mole)(in. HE) v
CRinH,0)

K, = 8549 fises

v, = ft/sec;

C, = dimensionless;

- Ap = inches of H,0;
T, = oR (°F + 460);
P, = inches of Hg;
M, = Ib/lb-mole




" inches of H8







¢ Tsokinetic yariation (% 1)

rcen
[ = 009450 T, Vi /P v, A, 8 (1-Bud

= Percent of isokinetic sampling;

1,=°k
Vi = ft® corrected for gtandard temperature and pressure;

p, = inches of Hgs

6= minute,
B, = Jimensionless

Concentration aS Tbs/dscf

mg(2.2 X 10")

Ibs[dscf = v
o

Where
e and pressure

= fi? corrected for standard temperatur

Yo

Conversion: mg(Z.leO"Ibslmg) = |bs

F-8




APPENDIX "G"

DRAFT METHOD - DETERMINATION OF
EXAVALENT CHROMIUM EMISSIONS FROM
 DECORATIVE AND HARD CHROME
ELECTROPLATING




DRAFT - 12/90

N € .
ion of Hexava\ent Chromium

Method . - peterminalio
e and Hard Chrome £lectroplating

Emissions from Decurativ

4 principie
This method applies to the determination of
ecorative and b

jeb'1it

1 AppTicability.
ard chrome

ht chromium (Cr) 10 EW

sssions from d
he source by use of

ing operat1ons.
The first and

gmissions are c
60), with the
m hydroxide.
and'are analyze

ollected from t
filter om1tted
The colliected

d for

40 CFR part
ith O.Iﬂ sodiu
ntil analysis,

5 (Appendix A,
-iﬁpingers are charged ¥
jp in an a1ka1ine.sb1Ution u
rbazide co1urimetric method.

i and e
¢p curve can be obtained jn the range

o analytical accuracy of

The upper 1imit

s rema

“the dipheny1ca

A straight 1ine respen
g Cr #7100 ml., Ford minimu
he rande is 10 ug/lDO mi.

2.1 Range.

cr/100 mi to 100 ¢
percent the lower 1imit of t
y appropriate dilution.
A minimum detect

g Cr*/100 a1 has been

n be extended b
jon limit of 1 &

2.2 gensitivity.

arved.

2.3' Precision. To be determined.

pum, mercury a
approximate}y 2
probiem.

nd vanadium react with

0 mg of these
Iron produces

Molybde
olor; however,
out creating 2
ometrically 2

2.4 Interference.
ide to form acC
n a sample w1th

t measured phot t 540 nm.

n be present i

elements 3
but this effect is N0

1 yellow color,

—

G - i




ymp 1109 Train. Same a5 Method S,
iprobe gip in place pf stainless steel.
mple Recovery- Same as‘Méthod g, Section 2.2, but use 0. 1N NaGH
cetone. '
_aiysis. The following equipment is needed.
geakers. Borosiiicate, 250-m1, with watchglass covers.
=Vg'lumetric flasks. 100-m1 and other appropriate yolumes.
~ pipettes. pssorted sizes, 35 needed. |
'W_ISpectrophotnmeter. To measure sbsorbance at 540 nm.
o the

hall conform t

4, all reagents S
gents of the

n Analytical Rea
not available,

133 otherwise jndicate

tabiishad by t
where such spe

he committee 0

cifications are yse

ftions es
“Chemical society-
Q;vaiiabie grade.
fl Sampiing.

1.1 0.IN NaOH.

.2 Sample Recavery-.

2.2 01N NaCOH.
The fo
jzed distille

nts are required.

jcan Society for Testing

11owing reage
d, meeting Amer

3 Analysis.

4

4.3.1 MWater. Deion
#teriais (ASTH) specifications for type 2 reagent - ASTM Test
od D 1193-77 [incnrporated py reference - SE€ § 61.18)-
pDissolve 141.4 ™9 of

g Stock solution.

um Dichrumat
d dilute to 1 13

0, in water, ab

§.3.2 potassi
fer

lytical reagent grade KT

1.ml = 50 u9 er).




m Dichromate standard Solution. pilute 10.00 ml KLlr0:

1«5 pg Cr') with water.
Dilute 10 m} H,S0.

4;3.3:_P6tassiu

lutjon to 100 m1 (1 ®
to 100 ml in

3.4 Sulfuric Acid, 10 percent {(v/v)-

-pissolve 250 mg of 1,

jon.
rown bottle. Discard when

charbaZ1de Solut

,3.5 Diphen
tone. Store inab

i7ide in 50 ml ace

jution becomes disculored.

p gcgdurg
d 5, Section 4.1, except omit the filter

5.1 Sampling. Same das Metho
f11tér holder, and place 100 ml of 0.1N NaOH in aach of the first two
e volume and place all 1iquid in the

Measure th
e container (Container

5.2 Sample Recovery.
in a 1abelied sample

and third jmpingers
N NaOH to rinse the
the saﬁe container.

three impingers, and

ﬁt. second,
Use 200 ml of 0.1
Place this wash in

in Container Number 3.

iica gel from the fourth jmpinger 1
;e all sampies within of collection.

probe,
place the

5.3 Preservation. Analy
5.4 Reagent Blank Preparation. Piace 400 ml of 0.IN NaOH in 2 1abelled
:_pTe container (Container Number 2).
h the spent silica gel (Container

1 Weighing. ¥eig

5.5 Silica Ge
er to the nearest 0. 5

jca gel plus imping
he field.

g using 2 balance.

umber 3) or sil

his step may be conducted int

5.6 Analysis.
elopment and Measurement. After stirring the sample in

1 or smaller measure
the volume

g.6.1 Color Dev

transfer a 80-m

~ Container Humber 1,
1ask and add gufficient water to bringd

d aliquot to 3 100 ml
to approximately

_ volumetric f




percent H,50. add 2.0 ml of

h water.
For each set of

2 £ 0.5 with 10

te L0 yolume wit Allow the

and dilu
¢ for color de
t of reagent bla
n of the sample to 2
gth-

yelopment.

about 10 minute
jdentical aliquo

Transfer 2 portio
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METHOD 425 |
DETERMINATION OF TOTAL CHRQHIUM AND HEXAVALENT CHROMIUM
EMISSIONS FROM STATIORARY SOURCES

PLICABILITY, PRINCIPLE, AND FIGURES
APPLICABILITY

This method applies to the determination of hexavalent chromium
(Cr(VI)) and total chromitm emissions from <tationary sources.
Applicability has been demonstrated for the metal finishing and
glass industries. Its applicability has not been demonstrated
for sources with high particulate mass emission rates.

2 . PRINCIPLE

particulate emissions are collected from the source {n an
alkaline medium by use of CARB Method 5, with modifications noted
in this method. The components of the collected sample are each
divided into two equal portions with one portion of each
component used for total chromium analysis and the other portion

used for hexavalent chromium analysis.

2. 1 flexavalent Cﬁromium Analysis

For the hexavalent chromium analysis the collected sample
component portions are extracted in an alkaline solutfon .and
analyzed by the dlphenylcarbazide colorimetric method.

. 2. 2 Total Chromium Analysis

For the total chromium analysis the collected samples must be
prepared in order to convert organic forms of chromium te
fnorganic forms. to minimize organic jnterferences, and to
convert the ezmple to 2 cuitable solution for analysis.
Sampies are then subjected to an acid digestion procedure.
Following the appropriate_dissolution and dilution of the
sample, 2 representative aliquot is placed manually or by
means of an automatic sampler into & graphite tube furnace.
The sample aliquot is then slowly evaporated to dryness,
charred (ashed). and atomized. The absorption of hollow
cathode radiation during atomization will be proportional to
the chromium concentration.

1. 3 FIGURES

The following figures cummarize features of this method.
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2 Figure 2.
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RAHGE., SENSITIVITY, PRECISION, AND IHTERFEREHCES

- 'RANGE
1. 1 Hexavalent Chromium

A straight line response curve was obtained in the range 0.5
ug Cr(¥I)/50 mL to 3.0 ug cr(V1)/60 mti. For a minimum
analytical accuracy of 100 + 10 percent, the lower limit of
the range is 2 ug/100mL. The upper limit can be extended by
appropriate dilution or by using & smaller cell path ilength
after recalibration for the smaller cell. (Reference 8.3}

2 SENSITIVITY

The minimum sampling volume should be calculated for each test
and should be based upon [1] the targeted minimum detectable
_concentration at the source, [2] the expected minimum detection
limit achievable at the laboratory, and [3] the sampling time
limitations at the source. , _ )

2. 1 Hexa&alcnt Chromium

A minimum detection Timit, of 0.2 ug Cr(VI)/50nL using a 5 cm
cell, has been observed. (Reference 8.3)

4 PRECISION FOR HEXAVALEHT CHROHIUM

The overall precision for sample collection and analysis for
Cr(VI) will be determined after data are collected from a test
protocol which {ncludes multiple s{multancous sampling

techniques.
. 4 INTERFERENCES
. 4.1 Interferences of Hexavalent Chromiun

Molybdenum, mercury and vanadium react with diphenylcarbaiide
to form a color; however, approximately 20 mg of elements can
be present in a sample without creating a problem. Iron
produces a yellow color, but this effect 1is not measured
photometrically at 540 om.

2. 4. 2 Interferences for Total Chromium

2.4.2.1 The long residence time and high concentratfons of the

: atomized sample in the optical path of the graphite furnace
can result in severe physical and chemical inter{erences. -
Furnace parameters must be optimized to minfimize these
effects. If the analyte is not completely volatilized and
removed from the furnace during atomization, memory effects
will occur. If this situation is detected, the tube should
be cleaned by operating the furnace at higher atomization
temperatures. '




5. 2 “Nitrogen should not be used as the purge gas because of a
- possible CN band interference. ‘

2.3 Low concentrations of calcium may cause jnterferences; at
concentrations above 200 mg/L calcium's effect is constant.
Calcium nitrate is therefore added to ensure & known
constant effect. This step may be omitted {f the sample is
known to be free of calcium or no analytical interferences

are expected.

§ ALTERUATIVE HETHODS

Direct Measurement of Gas Volumes through Pipes and Small
Ducts

Aif Resources Board Method 2A may be used, where applicable,
as an alternative to pitet tube methods specified in Method 5,

as referenced herein.

hgxiggjgg;_ghggmjum. Thc remainder of the test ﬁethod shall
Total Chromium Determination by Flame Atomic
Absorption Spectroscopy .

Eor high total chromium concentrations which are within the
detection range of flame atomic absorption spectroscopy, this "’
analytical method may be used instead of the furnace type

method specified in these pages.__This option mpplies only to

Other Hethods ;

The Executive Officer or authorized representative may approve
an alternative test method (including other techniques or
conditions) for the determination of hexavalent and/or total
chromium emissions from stationary sources. To approve an
alternative method, the Execut{ve Officer or authorized
representative may require the submission of test data
demonstrating that the alternative method is equivalent to
Method 425. S R

-




PARATUS

T11 surfacéﬁ which may come in contact with sampie must be glass,
{lon, or other similacly non-metallic (stainless steel may be a
urce of chromium cpntaminatinn) {nert materfal. See Section 5.2.

Any other sampling apparatus which, after revievw by the Executive
ficer, is decmed equivalent for the purposes of this test method,

SAMPLING TRAIN

Except where otherwise noted in this method, same as CARB Hethod
B, Section 2.1. Exceptions fnclude a glass nozzle, a glass lined
<tainless steel probec. 0.1 § HaGll in the first two impingers, 8
Tef lon-costed glass fiber filter, and a silica gel mofisture trap
after the {ilter. As shown in Figure 1, sample flow should be
through the probe first, then the impingers, and then the {ilter.

2 SAMPLE RECOVERY

Except where otherwise noted in this method, same as CARB Method
5, Section 2.2. Also, see Section 6. 2 of this method.

. 3 ANALYSIS

'The following apﬁaratus and materials are needed:

.31 Analysis of llexavalent Chromium

3. 1. 1 100 mL beakers '

3. 1. 2 Filtration Apparatus

Vacuum unit constructed of glass, to accommodate sintered
glass funnels. Medium porosity filter paper is optional.

Wherever filtering {s specified, centrifuging may also be
performed at the analystis option.

3. 1. 3 Volumetric Flasks

100-mL and other appropriate volumes.

3. 1. 4 Hot Plate

3. 1. 5 -Pipettes

Assorted sizes, 8% needed.

3.1. 6 Spectrophotometer

To measure absorbance at 540nm. .

3. 3.2 Analysis of Total Chromiun
' H - 10




2. 1 Philips Beakers
Borosilicate, 125mL, with digestion covers.

2. 2 Chromium {lo11ow Cathode Lamp or Electrodeless Discharge
Lamp.

3. 2.3 Graphite Furnace

Any graphite furnace device with the appropriate
temperature and timing controls.

. 2. &4 Sstrip Chart Recorder

A recorder is recommended for {furnace work so that there

will be a permanent record and so that any problems with

the analysis such as drift, {ncomplete atomization, losses E
during charring, changes in censitivity, etc., can easily

be recognized.

REAGEHTS

. Unless otherwise indicated, all reagents must conform to the
specifications established by the Committee ot Analytical Reagents
of the American chemicatl Society. Where such specifications are not
avallable, use the best avaliable grade.

1. 1 SAMPLIHG

Except where otherwise noted in.this method, same as CARB method
B, Section 3.1, except Teflon-coated glass fiber filters are .-’
.used, and 0.1 H Naoll is used in the first two impingers. See
section 4.3.2 below.

4. 2 SAMPLE RECOVERY

Except where otherwise noted in this method, same as CARB Method
5, Section 3.2. ¢

4. 3 REAGENTS FOR HEXAVALENT CHROMIUH
4. 3.1 Type II Water

Type II water is deionized and distilled, meeting American
society for Testing and Materials (ASTH) specification for
type reagent - ASTM Test Methed D 1193-77. The water should be
monitored for fmpurities.

-

4. 3. 2 Batch of 0.1% Haoll Solution, Analytical Reagent Grade

The same batch of 0.1 HaOl solution should be used for

. impinger sampling, sample recovery. preparation, extraction, .
and analysis.- “Therefore, sampling and analytical personnel -
<hould coordinate their plans so that all steps in sampling

- 11



and analysis use the same batch of solution which will be
prepared fresh for each source test. Typically, dissolve 4.0
g NaOil in water in a 1 liter volumetric flask and dilute to
the mark. Repeat, as necessary, so that a single batch of
sufficient volume is prepared to serve all of the needs of
sampling and analysis. Store the solution in a tightly capped

polyethylene bottle.
potassium Dichromate Stock solution

Dissolve 2.828 g of analytical reagent grade potassium
dichromate (K}Cr207) in water, and dilute to 1 liter (1 nl =

1000 ug Cr(VI
Potassium Dichromate Standard Solution

Dilute 10.00 mL potassium dichromate stock solution to 100 ml
(1 mL = 100 ug cr(VI) with water.

sulfuric Acid, GH, Analytical Reagent Grade
Dilute 166 mL sulfuric acid to 1000 mL in water.
Diphenylcarbazide Solution, Analytical Reagent Grade

Dissolve 0.5 g of 1.5—dipheny1carbaz{de in 100 ml acetone.
Store in a brown bottle. Discard when the solution becomes

discolored.

0.1% Potassium Permanganate Solution e

. rw =

Analytical Reagent Grade

0.01i potassium Permanganate Salution
Analytical Reagent Grade

Removal of Reducjnq Agents in the Reagents

The 0.1 K HaOH extraction solution {4.3.2) and the 6H sulfuric
_acid solution (4.3.5) may contain small amounts of reducing
agents that can react with the hexavalent chromium. Potassium
. permanganate 1s added to these reagents in order to neutralize
these reducing agents. Pipette 3 mL of the extraction
solution into cuvettes A and B. Use cuvette A as a sample
cell and cuvette B as 2 reference cell. Zero the instrument
at 528 nm with both cuvettes. Wait 10 minutes. Add an
adequate amount (ul) of 0.01% potassium permanganate solution B
(4.3.8) to cuvette A. Enough should be added so that after 10
minutes a slight change in absorbance is observed. This step
may have to be repeated a number of times in order to
determine the required amount of potassium permangante that is
required. From the change in absorbance, calculate the amount
of potassium permanganate that is needed to nuetralize the

12




d in the reagents. Then pipe@te the

proper voiume of higher concentration 0.1¢ potassium

permanganate solution (4.3.7) into the reagents. This is done
by assuming :11icquivalents of reducing

re&ucing agents {oun

that the number of milliequ

agents in the reagents arc equal
milliequivalents of 0.1 potassium permanganate

This procedure {s repeated with the 6N sulfuric acid sotution.

| REAGENTS FOR TOTAL ClROHIUM
, 1 ASTH Type II Water (ASTH D1193)
refer to section 4.3.1.

. 2 Concentrated Hitric Acid 3 .
2. 1 Reagent preparation should use Ultrex of equivalent grade

' HHO,.

.2. 2 Glassware cleaning shoul

zide (30%) (Uptional). Analytical Reagent Grade

d use ACS reagent'grade HHO.

. 3 MHydrogen Pero

4. 4 Hatrix Hodifier .

Follow manufacturer's recommendations. when interferences are

suspected.

-

ution (IUOUmgIL)

Either procure 2 certifled aqueous ctandard from & supplier

(Spex Industries. Alpha Products, or Fisher scientific) and

veri{y by compar ison with 2 second standard, or dissolve 2.823

g of Potassium pichromate ¥ Crﬁ?l‘ analytical reagent grade)
i

in Type II water and dilute to ter.

4. 5  Total Chromium Standard Stock:§9}

4. 4. 6 Total Chromium Working Standards

All total chromium preparations injected for analysis shall be

prepared to contain 1.0% (v/v) HHO,. The zero standard shall
be 1.0 % (viv) HNO5. :

5 SAMPLE COLLECTION, PRESERVATION, AHD WANDLING

‘5. 1 SAMPLE COLLECTION

Except where otherwise jndicated in this method, all samples are ~
collected from the source by use of CARB Wethod §. Exceptions
a glass lined stainless steel probe, 0.1

include a glass nozzle,
N NaOH in the first two impingers, and a Tef lon-coated glass
1e flow should be

' fiber filter. As shown in Figure .1, samp
through the probe first, then the impingers, and then the filter. N

H - 13




SAHPLE’HAHDLIHG AND PRESERVATION

A1l surfaces «hich may come in contact with sample must be glass,
Teflon, o other simiiarly non-metallic (even stainless steel may

prewashed with detergents. coaked in 1:1 HNO for several hours,
rinsed with Type II water, and finally rinsea'with 0.1 N HaOH

coaking may be rgplaced by careful wiping.

.1 Probes are generally the most difficult sampling apparatus to
clean. Thercfore, pefore use in sampling. to ensure that
sampling equipment i cleen and free of chromium
contamination. apparatus which may come in contact with sample
must be cleaned until a sample of final rinse for each probe
has been anaiyzed as below the detection 1init for total
chromium. The procedures of Section 6 shall be followed for
this contamination check.

2. 1. 1 Another cleaning procedure may be gsed if it {s tested and
' documented as achieving the objective of no detectable
chromium in the last probe cleaning rinse. Testing and
documentation <hall include: 8 pre-test-visit to the
jntended site, collection of samples from an jntended test
point with the highest expected concentration of chromium,
trials of other cleaning:procudunes. and documentation of
those which pass the analytical tests and are used- instead

of the cleaning procedures in section 5.2.1 above.

. 2. 1. 2 The risk of mid-course cleaning delays may be reduced by
the use of 8 sufficient number of probes.which have been
pre—cleaned and contamination checked by the procedures of
Sections 5.2.1 of 5.2.1.1; Extra probes should be included
to allow for breakeage.

¢ PROCEDURES FOR SAHPLE RECOYERY, PREPARATION, AND AMALYSIS

€. { SILICA GEL WEIGHING |
For stack gas mofsture deternination, weigh the spent silica gel
or silica gel plus impinger to the nearest 0.5 g using & baiance.
This step may be conducted {n the field.

1 6. 2 SAMPLE COLLECTION AND RECOVERY

The sample fis collected using probe, {mpingers, and fiiter;

H - 14

patch solution. For awkward objects. cuch as long glass probes,
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2.1 prabe

The probe is rinsed with 0.1 N HaOH. The total rinse volume
should exceed 100 mL and be stored in container 1. (Measure
the volume.) The probe rinse is transported to a clean room
or to a site with laboratory conditions where it is split with
half saved for hexavalent chromfum analysis end half saved for
total chromium analysis. Each sample split {s ~-BOmL.

(Measure the volumes. ) N

6. 2. 2 Impingers and Filter

The sampling and analytical personnel shall discuss the
expected sample concentrations and the analytical limits of
detection for hexavalent and total chromium. The impinger
catch and filter should be handled one of two ways depending
on these expectations as directed in Sectfons 6.2.2.1 and

6.2.2.2 below.

k. 2. 2. 1 Higher Concentrations

If it is_pot considered important to minimize the dilution
of any sample component, then the contents of both
impingers {~200mL total) shall be combined and stored in
container 2. (Measure the volume.) As soon as possible,
the filter is transported in a filter container to a site
with laboratory conditions where it should be extracted in
all of the impinger solution from container Z. The
extraction should include shaking for a minimum of 30
minutes. The alkaline impinger med fum will .retard )

- reduction of .hexavalent chromium.--The-extract solution is
split with half saved {or hexavalent chromium analysis and
half saved for total chromium analysis. Each sample spiit’
is -100 mL. (Measure the volumes.)

6. 2. 2. 2 Lower Concentrations

If it is considered important to minimize the dilution of
any sample component, then the contents of each impinger
~100mL each) may be stored {n containers 2 and 3.
(Heasure the volumes.) The filter shall be extracted in
only one of the impinger contents, whichever is suspected
to have the higher concentration. The extraction shall
include shaking for a minimum of 30 minutes. The contents
of the first impinger are stored in container Z and those
of the second impinger in container 3. Whichever impinger
contents are not used for extraction must be handled as a
third sample recovery requiring separate analyses. Both
sample recoveries are split as described above. Each
sample split is -60 mL. (Measure the volumes.)
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REAGENT BLANK PREPARATION

‘Hexavalent Chromium Reagent Blank

For each preparation. transfer 35 mbL of solution to 2 100mL
beaker, adjust the pH to 1.0 + 0.2 with 6N sulfuric acid, add
1.0 mb of'diphenylcarbazide solution, dilute to volume with
water in a 60 oL volumetric flask, and let color develop for

10 minutes.
Total Chromium Reagent Blank
For total chromium, the reagent blank is cimply 1 % HNO5.

4 SANPLE PREPARATION
§. 1 flexavalent Chromium Sample Preparatien

For each preparation, transfer 35 mL of solution to a 100al
peaker, adjust the pil to 1.0 = 0.2 with 6H sulfuric acid, add
1.0 mL of diphenylcarbazide colution, diiute to volume with
water in 2 50 mL yolumetric {1ask, and let color develop for
10 minutes. (This leaves at least 15 mL of sample split for
{urther analyses. The total volume of sample split must be

known at this point.)

. 4. 2 Total Chromium Sample preparation

In a beaker, add 10m1 of concentrated nitric acid to the

sample aliquot taken for analysis. Cover the beaker with a
digestion covet...E]ace‘thé}beakeffﬁh'&fhot.plate.and ref lux-----
the sample down to near dryness. Add another gmL nitric acid

to complete digestion. Reflux the sample volume down to near
dryness.

Wash down the peaker walls and digestion cover with distilled
water and filter the cample to remove silicates and other
insoluble material that could clog the nebulizer. Fittration
should be done only if there {s concert that {nsoluble
materials may clog the nebulizer. Adjust the volume to 50 mlL
or-a predetermined value based on the expected metal
concentrations. The final concentration of HHO., in the
solution should pe 1 £ (viv). The sample is nea ready for
analysis. The appllcability of 2 sample preparation technique
must be demonstrated by analyzing spiked samples and/or
relevant ctandard reference materials.
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. 5. 1.

5 ANALYSIS

Hexavalent Chromium Analysis

The analyst must filter the preparation for clarity at this
point. Medium retention filter paper should be used. The
filter paper shall be pre-wetted with a few mL of reagent
blank and sample preparation. This will prime the filter so
that it won't absorb color complex. _

Transfer a portion of the filtered preparation into a 5 cm
absorption cell.

Heasure the absorbance at the opt imum wavelength of G40 nm.

subtract the sample blank absorbance rezding to obtain a net
reading. .

If the absorbance reading of a sample preparation exceeds the
calibration range, dilute with reagent blank or re-measure
using less of the sample preparation. (There should be about
1EmL remaining at this point. See Sections 6.2.1, 6.2.2.1,

and 6.2.2.2.)
Check for Matrix Effects on the Cr(VI) Results

As the analysis for Cr(VI) by colorimetry {s sensitive to the
chemical composition of the sample (matrix effects), the
analyst shall check at least one sample from each source using
the following method: Obtain twa equal volume aliquots of the
same sample solution. The aliquots-should-each .contain --- ----
between 6 and 10 ug of Cr(VI) (less {if not possible). Spike
one of the aliguots with an aliquot of standard solution that ~
contains between & and 10 ug of Cr(VI}). HNow treat both the
spiked and unspiked sample aliquots as described in Section
6.4.1 above. MNext, calculate the Cr(YI) mass Cs, in ug in the
aliquot of the unspiked sample solution by using the following
equation:

Cs = Ca _As_ | Eq. 1
At-As

where:

Ca = Cr(VI) in the standard solution, ug.

As = Absorbance of the unspiked sample solution.

At = Absorbance of the spiked sample solution.

Volume corrections will not be required since the solutions as
analyzed have been made to the same final volume. If the
results of this method used on the single source sample do not

agree to within 10 percent of the value obtained by the
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7 CALIBRATION, QUALITY CONTROL, D DATA REPORTING
7. 1 GENERAL

7. 2. 1

- procedure.

- O minimized. Similar verification of furnace parameters may

perform all of the calibrations described in CARB Method 5,
section 5, with any modffications appropriate for this method.

7. 2 CALIBRATION AND QUALITY CONTROL FOR HEXAVALENT CHROMIUM

routine spectrophotometric analysis, then reanalyze all
samples from the source using the method of standard additions

Total Chromium Analysis
The 357.3-nm wavelength line chall be used.

Follow the manufacturer’s operating‘instrqctions for'ali other
spectrophotometer parnmeters.

Furnace parameters suggested by the manufacturer should be
employed as quidelines. Since tempernture-sensing mechanisms
and temperature controllers can vary between instruments or
with time, the valldity of the furnace parameters must be
periodically conf irmed by systematically altering the furnace
parameters while anaiyzing 2 standard. In this manner, losses
of analyte due to higher than necessary temperature settings
or losses in sensitivity due to less than optimum settings can

P

pe required for complex sample matrices.

Inject a measured ul aliquot of preparation {nto the furnace
and -atomize. If the concentration found exceeds the
calibration range, the sample chould be diluted in the same
acid matrix and reanalyzed. The use of muitiple injections
can improve accuracy and help detect furnace pipetting errors.

subtract a sample blank reading from a sample reading to
obtain a net reading. ’

calibrate the wavelength scale of the spectrophotometer every

6 months. The calibration may be accomplished by using an

energy source with an intense 1ine emission such as a mercury
lamp, or by using a series of glass fllters spanning the

measuring range of the spectrophotometer. Calibration

materials are availabie commercially and from the National
Institute of Standards and Technology. Specific details on

the use of such materials should be supplied by the vendor;
general information about calibration techniques can be

obtained from general reference books on analytical chemistry.

The wavelength scale of the spectrophotometer must read

correctly within 45 nm at all calibration points; otherwise, .
the spectrophotometer ghall be repaired and recalibrated. -
Once the wavelength scale of the spectrophotometer {s in

[P
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proper calibration, use 540 nm as the opt imum wavelength for
the measurement of the absorbance of the standards and

samples.

2 Alternatively, a scanning procedure may be employed to
determine the proper measuring wavelength. If the instrument
js a doubte-beam spectrophotometer, scan the spectrum between
530 and 550 nm using & 50 ug cr(vl) standard solution in the
sample cell and 2 reagent blank colutfon in the reference
cell. If a peak does not occur, the spectrophotometer is
malfunctioning and should be repaired. When & peek {s
obtained within the 630 to 550 nm range, the wavelength at
which this pesk occurs shall be the optimum wavelength for the
measurement of absorbance of both the standards and the '
samples. For a s{ngle-beam spectrophotometer.-follow the
scanning procedure deccribed above, except that the reagent
blank and standard solutfons shall be scanned separately. The
opt imum wavelangth shall be the wavelength at which the
maximum differences in absorbance between the standard and the

reagent blank occurs.

2. 3 Eijther (1) run a series of chromium standards and construct =
calibration curve by plotting the concentrations of the
standards against the absorbances or (2) if necessary, for the
method of standard additions, plot added concentration versus

absorbance.

- 2. 4 Each standard for hexavalent chromium is made up fresh in a

: separate 50mL volumetric fiask starting with 35 mL of the same
batch of NaOH solution reserved for its sample set. Then an
appropriate amount of hexavalent.chromium-is. added to each--—--- -
calibration standard, starting with none for the zero
ctandard. Then 6N sulfuric acid and diphenylcarbazide
solution are added in the same manner &s in sample
preparation.

. 3 CALIBRATION AND QUALITY CONTROL FOR TOTAL CHROMIUM

. 3.1 Either (1) run a series of chromium standards and reagent
blanks and construct a calibration curve by plotting the
concentrations of the standards against the absorbances or (2)
for the method of standard additions, plot added concentration
versus absorbance. For instruments that read directly in
concentration, set the curve corrector to read out the proper
concentration.

calibration standards for total chromium should start with 1I
v/v HNO, with no chromium for the zero standard with
approprqate increases in total chromium concentration in the
other calibration standards. The calibration standards should
be prepared following the steps outlined in sample
preparation. :




3.10

3.11

3.12

3.13

[ ]

Run a check standard after,approximately every 10 sample

. injections. standards are run 1n part to monitor the life and
performance of the graphite tube. Lack of reproducibility or

a significant change in the signal for the standards indicates
that the tube should be replaced.

puplicates, spiked samples, and check standards should be
routinely analyzed.

calculate metal concentrations (1) by the method of standard
additions, or (2) from a cxlibration curve, of (3) directly
from the {nstrument’s concentration readout. All d{1lutfon or
concentration factors must be taken into account.
Concentrations reported for multiphased of wet samples must be
appropriately qualified (e-G+ 5 ug/g dry weight).

calibration curves must be composed of a minimum of & reagent
blank and three total chromium standards. A calibration curve
chould be made for every batch of samples. unless check
standards remain within 107 of the last calitiration curve.

Dilute samples with reagent blank solution {f they are more
concentrated than the highest ctandard or if they fall on the

. plateau of 2 calibration curve.

Employ 2 minimum of one matrix-matched sample blank per sample
batch to determine 1f contamination or any memoty effects are

occurring.

afterlapproxingte1y every....

— v mmed S -

Test the system with check standards
16 samples. T e

Run one duplicate sample for every 10 samples, providing there’
is enough sample for duplicate analysis. A duplicate sample

{s a sample brought through the whole sample preparation.

Spiked samples or standard reference materials shall be used
daily to ensure that correct procedures are being {followed and
that all equipment {s operating properly. This will serve as
a check on calibration standards, too.

Whenever sample matrix problems are suspected, the method of
standard additions shall pe used for the analysis of all
extracts, or whenever a fnew sample matrix is being analyzed.

The concentration of all calibration ctandards should be
verifted against 2 quality control check sample obtained {rom
an outside source.

A1l quality control data should be maintained and available
for easy reference of jnspection.

H - 20
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"4 DATA REPORTING

Carry out the calculations, retaining at least one extra decimal
figure beyond that of the acquired data. Round of f figures after

fina) calculations.
4. 1 Total Cr(VI) in Sample

calculate and report m,, the total ug cr(VI) in the sample.
This can be obtained fpom the calibration curve or from the

method of standard additions. Note that m {s the sum of the
masses of hexavalent chromium analyses pepformed on all sample
splits. Also take in account the dilutions when calcuiating

mg, «

h

Report these calculations based on net readings, but report
all sample biank data, too.

7. 4. 2 Total Chromium in the Sample

calculate and report m.. the total ug of chromium in the
sample. This can be obtained from the calibration curve or
from the method of standard additions. Note that m, is the
sum-of the masses of total chromium analyses parforﬁed on all
sample splits. Also take into account the necessary dilutions
when calculating out mg. :

Report these calculations based on net readings, but report
all sample blank data, too.

7. 4. 3 Average Dry Gas.Heter Temperature and.Ayeraqe Orifice Pressure
Drop W ee b o m — . - .o

Except where otherwise noted in this method, same as Method 5.
Section 6.2. :

7. 4. & Dry Gas Volume, Volume of Water Vapor, Koisture Content

Except where otherwise noted in this method, same as Method 5.
Sections 6.3. 6.4, and 6.5, respectively. ' ‘

7. 4. 5 Cr{VI) Emission Concentration
Calculate and report [h]. (g/dscm), the cr(V1) concentration

in the stack gas, dry batis, corrected to standard conditions,
as follows:

[h, = (m'Bg/ug)(mhfvm(std)i |
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4. 6 Total Chromium Emission Concentration
_calculate and report [t] (g/dscm), the total chromium

concentration in the statk gas, dry basis, corrected to
standard conditions as follows:

[t1, = (10bg/ug)(me/Vn(sta))
4. 7 1sokinetic Yariation, Acceptable Results

Except where otherwise noted in this method, same as Method §,
sections 6.11 and 6.12, respectively.

REFERENCES

1 Us. gnvironmental protection Agency/Office of Solid.haste.
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4: AST #1

MCF
0.9907
0.9850
0.9776

0.984

Date:

ADVANCED SYSTEMS TECHNOLOGY
Meter Box Calibrations

March 31, 1992
Barometric Pressure: 29.80

Total Temp

5.025

5.018

5.022

L. 00O

WaaON

80.0
80.0
80.0
80.0
80.0
80.0

DEL H
1.954
1.895
2.131

1.993

Dry Gas Meter

Initial Final
Cubic Feet

354.490 359.490
359.490 364.490

364.490 369.490

2.61
-0.46
11.94.

Total

4.996

4.996

- 4.996

Temp

80.0
85.0
84.0
90.0
89.0
94.0

79.0
81.0
81.0
83.0
§2.0
85.0




5T METER
aitial Final
ubic Feel
58.640 464.796
64.796 469.725
69 475.115
MCTF
0.8396
1.0378
0.9036
rage 0.929
rect 0.978
or % -5.0
yeather 762-1186

ADVANCED SYST
Meter BoX

: AST #2

Date:

Total

6.156
4.929

5.390

L]
opR K

March 31,
Barometric Pressure:

Temp

75.0
75.0
~75.0
75.0
75.0
75.0

DEL H
7.461
1.953
1.981

3.798

1.904
99.5

EMS TECHNOLOGY
calibrations

1992
29.80

Dry Gas Meter

Tnitial Final
cubic Feet

834.959 840.165

840.165 845.350

845.350 850.350

%
291.86
2.58
4.05

Total

5.202

5,181

Tenp

76.0
80.0
80.0
84.0

77.0
78.0
79.0
79.0




-
]

ADVANCED SYSTEMS TECHNOLOGY
Meter BOX Calibrations

: AST #3 pate: March 31, 1992

: parometxic Pressure: 29.80

EST METER ) Dry Gas Meterx

nitial Final Total Temp Initial Final Total Temp

ubic Feet cubic Feet

85.385 490.444 5.059 75.0 533.993 538.993 4.996 78.0 78.0

75.0 g2.0 80.0
490.444 495.632 5.188 75.0 538.993 543.995 4.998 81.0 80.0
75.0 - 86.0 81.0
495.632 500.720 5.088 75.0 543.995 548.995 4.996 84.0 81.0
75.0 88.0 82.0
CF % DEL H %
0.9781 —90.2 1.959 2.90
0.9486 —3:2 2.110 10.83
0.0614 —1.9 1.990 4.53
erage 0.963 2.020
rrect 0.980 1.904
oxr % ""108 6-1

n weather 762-1186




TEMPERATURD SEMSOR CALIDRATION

15, 1991
iremperature: 76 Baro. Presure: 30.01
.or: J. Parker Reference: 9. in glass 0 - o C
Source Reference Thermocouple Difference
(C) () (™
ie #1
Ambient 0.0 76.0 74.% " -0.35%
Cold 0.0 32.0 32.5 0.10%
Hot 0.0 250.0 243.0 ~0.99%
hmbient 0.0 76.0 74.5 -0.28%
cold 0.0 32.0 32.3 0.06%
jlot 0.0 250.0 247.0 -0.42%
ule #£2 ,
Box Ambient 0.0 76.0 73.9 -0.39%
Cold 0.0 32.0 32.6 0.12%
| ot 0.0 250.0 236.0 -1.97%
Box Ambient 0.0 76.0 74.3 -0.32%
cold 0.0 32.0 32.6 0.12%
Hot 0.0 250.0 235.0 -2.11%
ule #3 . .
Box Ambient 0.0 76.0 73.7 -0.43%
cold 0.0 32.0 32.4 0.083%
Hot 0.0 250.0 223.0 -3.80%
BoX Ambient 0.0 76.0 72.3 -0.69%
Cold Q.0 32.0 32.6 0.12%
ot 0.0 250.0 2149.0 -0.14%
iAnger A Ambient 0.0 76.0 74.3 -0.32%
' Cold 0.0 32.0 32.50 0.10%
Hot 0.0 250.0 237.0 -1.83%
Ambient 0.0 76.0 76.1 0.02%
Cold 0.0 32.0 32.3 0.06%
ilot 0.0 250.0 237.0 -1.83%
Ambient 0.0 76.0 74.1 -0.35%
Cold 0.0 32.0 32.5 0.10%
Hot 0.0 250.0 247.0 -0.42%
Ambient: 0.0 76.0 75.1 ~0.17%
Cold 0.0 32.0 32.06 0.12%
Hot 0.0 250.0 246.0 -0.56%




TEMPERATURE SENGOR CALIDBRATION

ov. 15, 1991 Probe calibrations

iremperature: - 16 paro. Presure: 30.0°
ratoxr: T. Yarcch Rreference: lig. in glass 0 = 110 C
Source Reference Thermocouple Difference
(C) (F) (F)
Ambient 0.0 76.0 72.6 -0.63%
cold 0.0 32.0 31.9 -0.02%
ot 0.0 250.0 249.0 ~0.14%
Ambient 0.0 76.0 74.5 -0.28%
Cold 0.0 32.0 31.6 -=0.08%
Hot 0.0 250.0 252.0 . 0.28%
Ambient 0.0 76.0 72.8 -0.60% !
Cold 0.0 32.0 31.5 -0.10%
o Hot g.0 250.0 229.0 -2.96%
ck Gas Ambient p.0 76.0 72.9 -0.58%
F cold 0.0 32.0 31.5 -0.10%
ot 0.0 250.0 249.0 -0.14%
k Gas Ambient . 0.0 76.90 72.0 -0.75%
) Cold 0.0 32.0 32.1 0.02%
1ot 0.0 250.0 236.0 . -1.97%
s Ambient 0.0 76.0 72.0 -0.75%
' Cold 0.0 12.0 31.7 -0.06%
liot 0.0 250.0 234.0 ~-2.25% r
ack Gas Ambient 0.0 76.0 71.6 - ~-0.B2% !
. Cold 1.2 32.0 32.2 D.04A%
il ot 0.0 250.0 267.0 2.39%
Ambient 0.0 76.0 74.2 ~0.34%
b cold 0.0 32.0 316.4 0.89%
- llot 0.0 250.0 260.0 1.41%
P Ambient 0.0 32.0 32.0 0.00%
5 cold 0.0 32.0 32.0 0.00%
i liot 0.0 32.0 32.0 0.00%
g Ambient ,0.0 32.0 32.0 0.00%
: Ccold 0.0 32.0 32.0 0.00%
. liot 0.0 32.0 32.0 0.00%
e




- ADVANCED SYSTEMS TECHNOLOGY
b Meter Box calibrations

1d: AST #1

TEST METER
“Initial Final

. cubic Feet

1 421.633  426.610
426.610 431.670

?431.670' 436.990

MCF
1.0014
0.9918
0.9697
erage 0.988
rrect 0.981

Date:

January 21, 1992
parometric Pressure: 30.16

Total Tewmp

4.977

5.060

5.320

PPN

(SN ol

80.0
80.0
80.0
80.0
80.0
80.0

DEL H
1.926
1.817
1.907

1.883

1.904
-1.1

Dry Gas Meter
Initial Final
Cubic Feet

327.668 332.669
132.669 337.741

337.741 342.990

%
1.16
-4.59
.18

¢ota1

4.997
5.068

5.245

Temp

80.0
85.0
84.0
90.0
89.0
93.0

78.0
80.0
80.0
B2.0
82.0
BA.O




ADVANCED SYSTEMS TECHNOLOGY
Meter BoX Calibrations

d: AST #F2 Date: January 16, 1992
parometric Pressure: 30.27
EST METER pry Gas Meter .
nitial Final Total Temp Initial Final  Total Temp
cnhic Feebt cubic Feet
166.975 477.100 10.125 75.0 . 92,255 102.316 10.053 75.0 75.0
R . 75.0 79.0 77.0
382.200 5,100 75.0 102.316 107.489 5.169 78.0 77.0
- 75.0 g1.0 78.0
187.321 5.121 75.0 107.489 112.439; 4.946 81.0 78.0
) 75.0 . g3.0 78.0
MCTF % DEL H %
0.9889 1.1 1.958 2.81
1.0045 2.7 1.917 0.71
0.9523 -2.6 1.972 3.55
0.982 . 1.949
0.978 1.904
0.4 2.4




MCF
0.9477
0.9499
0.9621

¥

verage

i 0.953

s

0.980
Z2.7

orrect
rror %

Date:

Total Temp

75.0
75.0
75.0
75.0
75.0
75.0

5.279
5.329

5.180

% DEL H

1.887
1.964

-3.3
-3.1
-1IB

1.913

1.904
0.5

January 16,
pBarometric Pressure:

1-888 .

l

' ADVANCED SYSTEMS TECHNOLOGY
Meter Box calibrations

1992
30.27

Drxy Gas Meter
Initial Final
Cubic Feet

200.167 205.220

205.220 210.365

210.365 215.468

%
-0.90
3.13
-0.84

Total

5.049
5.141

5.099

Temp

78.0
83.0
82.0
87.0
87.0
89.0

77.0
79.0
79.0
80.0
81.0
B2.0
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